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THE CLINICAL RADIATON PHYSICIST—A SPECIALIST 
WITHIN THE FIELD OF RADIOLOGY* 


By EDITH H. QUIMBY 


NEW YORK, NEW YORK 


T IS with combined humility and pride 

that I stand before you today to address 
vou as your President,—humility because 
I am deeply conscious of the tremendous 
honor you have done me in electing me to 
this high office; pride, for myself, that you 
have thought me worthy, and for the So- 
ciety, that you have taken the forward- 
looking step of recognizing equality in pro- 
fessional status for certain groups of medi- 
cal and non-medical workers in the field 
of radiology. Your membership has long 
contained the leading radiologic physicists 
of the United States; they have served the 
Society diligently and well. They have been 
deserving of equal recognition, and you 
have been the leaders in this country in es- 
tablishing it. 

Radiologic physics as a special discipline 
apparently started in England, with Pro- 
fessor Russ, who went to the Middlesex 
Hospital as a research fellow in this field in 
1909. In 1915 Dr. Failla started his work 
at the Memorial Hospital; so far as I can 
discover, Dr. Russ was still the only other 
full-time clinical radiation physicist. Prom- 


inent physicists in England, in Germany, 
and in the United States were, to be sure, 
concerned with roentgen rays and radium, 
although not directly from the clinical 
point of view. 

Dr. Failla’s investigations were inter- 
rupted by World War I. After the Ar- 
mistice he returned from military duties in 
Europe with plans for developing a real 
radiological research laboratory at the 
Memorial Hospital, and in search of an as- 
sistant. I was fortunate enough to apply 
for this position and to be accepted; the 
association thus begun almost thirty-five 
years ago has continued happily until the 
present time,—and we have surely wit- 
nessed astonishing developments in the field. 

Within the next three years, Stenstrom 
at the New York State Institute for the 
Study of Malignant Disease, Weatherwax 
at Philadelphia General Hospital, and 
Glasser, with Fricke, at the Cleveland 
Clinic, began the development of radiation 
physics departments that have steadily 
contributed to the science of radiology. In 
this period also Sievert started his work at 
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the Radiumhemmet, and Dessauer his in 
Frankfurt. Before the end of the decade 
two figures entered the picture who have 
occupied dominating positions ever since, 
Lauriston Taylor at the National Bureau 
of Standards, and Mayneord at the Royal 
Cancer Hospital in London. 

For a time after that the group increased 
slowly. In England, Gray has stated that 
when he entered medical physics in 1933 
there could scarcely have been more than 
half a dozen physicists in the field; pre- 
sumably he was referring to British ones.’ 
By that date, in the United States, Brae- 
strup, Corrigan, Henny. W illiams, and 
possibly a few others, had joined hospital 
staffs. However, in neither country was 
there any rapid expansion. Hospital phys- 
ics, or radiological physics, was not really 
a recognized profession; there was no sta- 
bilized idea of the best basic training, and 
no university offered it as a specialty. 
Those in the field turned out an impressive 
amount of work, mostly on measurement 
and dosimetry of roentgen rays and gam- 
ma rays. They trained their assistants on 
an apprenticeship plan; several of these 
have gone on to become radiologic physi 
cists of considerable stature. 

The American Radium Society had been 
founded in 1916, by a group of physicians 
“to promote the scientific study of radium 
and other sources of ionizing radiation in 
relation to their physical properties and 
their therapeutic applications.”’ (I quote 
from the constitution of the Society.) No 
physicist was a charter member, but Dr. 
Failla was invited to become an associate 
member in 1918. Stenstrom and I joined 
him in 1925, and from then on a steadily 
increasing group has come to our meetings 
and sought membership. Today there are 
about 290 active medical members of the 
Society, and 10 active members who are 
physicists. Of the medical members, about 
80, or 28 per cent, are connected with in- 
stitutions having radiological physicists,— 
although it is quite probable that not all of 
these avail themselves of the opportunity 
for cooperation. 
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Two years ago Dr. Roberts, Professor of 
Physics in Medicine at the Middlesex Hos- 
pital in London, gave his presidential ad- 
dress before the British Institute of Radio- 
logy on the subject “Is your Physics Really 
Necessary ?’”? I am sure that if a vote were 
taken in this audience on this question, the 
answer would be overwhelmingly “Yes.” 
We might continue, “Are radiological phys- 
icists really necessary?” and I am sure we 
would again have an emphatic “Yes.” But 
if the obvious next question were asked, 
“Why?” I doubt if we would have such 
unanimity. 

Yet it is important for us to know the 
answer to this. If radiologic physics is to 
grow and assume a secure place as a definite 
specialty, we must know what is wanted 
and needed from such a specialist. 

Answers will vary, from the response of 
the radiologist who wants a sort of super- 
technician to keep his roentgen-ray ma- 
chines calibrated and do fairly elementary 
dosage calculations, to that of the Univer- 
sity President or Dean, who wants someone 
of top professional caliber to head a radio- 
logical research department. Obviously 
neither of these is the truly representative 
picture. 

Let us look at the situation in a hospital 
with a busy radiotherapy department, 
where roentgen-rays, radium, and radioac- 
tive isotopes are employed. The things ex- 
pected of the physicist might be considered 
under several heads, as follows: 

1. Calibrations. Measuring the output 
of roentgen tubes and determining half- 
value layers is only part of this. The cali- 
brating instruments themselves, such 
ionization chambers, electrometers, Geiger 
counters and scalers, must be kept in good 
operating condition and their constancy 
assured. Centering and proper mounting of 
diaphragms, penumbra effect and the in- 
fluence of cone walls may need to be stud- 
ied. Beam directing devices must be 
checked; various allied problems may 
arise. 

Roentgen-ray dose planning. This 
starts with seeing the actual patient with 
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the radiologist, securing any necessary ana- 
tomical outlines, having the lesion properly 
located on the anatomical chart, and the 
dose to the lesion prescribed by the radiol- 
ogist, who also specifies limiting doses for 
regions to be avoided. From this start, the 
best method of delivering the needed dose 
is determined, and it is made sure that the 
plan is a feasible one. This includes arrang- 
ing the use of beam-directing devices, 
moulds, etc., and implies the presence of 
the physicist at the actual setting-up of the 
patient, if any difficulties are to be antici- 
pated. Routine of the department will de- 
termine whether he is customarily there, or 
whether residents do most of the regular 
setting-up. 

3. Radium dose planning. The start here 
is the same as for roentgen-ray dose plan- 
ning. A further step with radium is check- 
ing the implant for accuracy and adequacy 
after it is made, suggesting possible modifi- 
cations, and spot-checking doses at speci- 
fied points. The construction of any special 
moulds or applicators, of course, comes in 
this category. 

4. Radioisotope calibration, dispensing, 
and measurements. In this section it is more 
difficult to set forth precise ideas, since so 
many variations are possible. However it 
must be assumed that the physicist has 
wide familiarity with the field. This will in- 
clude as a minimum the various most com- 
monly employed tracer or diagnostic tech- 
niques, such as those for the study of thy- 
roid function and blood volume; it will also 
include such therapeutic procedures as the 
intracavitary administration of radioactive 
colloids. Adequate knowledge of the tech- 
niques and the statistics of counting is re- 
quisite. There should also be a good know!l- 
edge of the current literature in medical 
uses of these materials. 

5. Radiation protection—roentgen rays, 
radium, radioactive isotopes. There are 
many facets to this. First is the ability to 
determine whether protection or safety 
precautions are adequate; this includes 
making any desirable measurements, and 
deciding on the need for use of film badges, 
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blood counts, or other checks. Knowledge 
of proper handling methods for radium and 
isotopes at all practical levels is essential, 
and of procedures for decontamination or 
cleaning up after radioactive spills. It is 
necessary to know how to look for lost ra- 
dium, and to specify what precautions must 
be taken in embalming or performing au- 
topsy on an individual who has died within 
a short time after isotope therapy. Under 
this heading also comes instruction of 
nurses and other personnel in caring for pa- 
tients with radium or other radioactive 
materials within their bodies. 

6. Resident training. Since the candidate 
for any diploma of the American Board of 
Radiology involving therapy must take an 
examination in radiologic physics, it is ob- 
viously the duty of the physicist to see that 
he is prepared for it. This may include some 
didactic teaching, but it should also provide 
actual practice in the use of instruments 
for the making of calibrations and of iso- 
dose charts, and of isotope measurements, 
together with a good variety of dosage cal- 
culations. 

7. Research. Probably not more than a 
third of all radiologic physicists will do real 
research. This does not mean that they will 
not make measurements with phantoms, 
or investigate small practical problems. 
Every one of them should be prepared for 
this. They should also be ready and able to 
cooperate with individuals from other de- 
partments, who are making studies depen- 
dent on radiation. For example, if someone 
is irradiating animals, he should feel as- 
sured that the field is correct, and correctly 
set up, doses properly calculated, scatter 
eliminated or accounted for, etc. With 1so- 
topes, especially, the need for cooperation 
will probably be institution-wide. These 
activities do not really constitute research, 
and the content of a real research program 
is outside the scope of these remarks. 

Needless to say, the person who is pre- 
pared to do all this must have a broad edu- 
cation both in the basic sciences and in 
their practical applications within the field 
of medical radiology. Basic physics, atomic 
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and nuclear physics, and electronics, some 
chemistry, anatomy, and physiology, are 
probably the academic minima; at least a 
year of close practical association within a 
clinical department would seem essential, 
with some real responsibility for a part of 
the work; a personality such that a cooper- 
ative program seems the most interesting 
way of working is highly desirable. 

This man or woman is not a technician, 
nor even a supertechnician; but a profes- 
sional person, and should be treated 
such. His career is in radiology, as an active 
partner of the radiotherapist. He has no de- 
sire to supersede the radiologist, or to take 
over the treatment of patients, but he does 
want a defined position within the field of 
his choice. 

What should a trained radiation physi- 
cist expect in this regard? First of all, a 
definite staff position. Its level is of course 
to be determined by his training and ex- 
perience. In an academic institution it 
would be instructor, assistant or associate 
professor, or full professor of physics in 
radiology (or other acceptable title), with 
the same possibilities of advancement as 
his medical colleagues have. In a non-aca- 
demic hospital, such titles as junior, assist- 
ant, or associate physicist, or simply phys- 
icist would be used. His responsibility is to 
his department chief, just as is the respon- 
sibility of the medical members of the de- 
partment. Second, satisfactory working 
conditions. This means, on the professional 
side, a definite responsibility within the de- 
partment, together with complete inclusion 
in all general departmental activities. The 
partition of responsibility for treatment 
planning between radiologist and physicist 
should be definitely understood; the physi- 
cist should be encouraged to see the pa- 
tients at follow-up to learn the results of 
the planned treatments. He should take ac- 
tive part in clinical conferences, when his 
special skills and knowledge may on occa- 
sion be very valuable. Arrangement should 
be made for his doing his share of resident 
training, not on a catch-as-catch-can basis, 
but as a regularly scheduled activity of the 
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department. On the physical side, satisfac- 
tory working conditions include some place 
affording privacy for studying, writing, or 
carrying out certain experimental work. 
Office and laboratory may be combined in 
one room, but in this case it should not be a 
general or teaching laboratory for the de- 
partment staff. There should be adequate 
equipment, including some shop facilities. 
Third, an adequate salary, commensurate 
with other academic or institutional sal- 
aries at his level. 

Once a radiologist or an institution has 
decided that a physicist is needed, and has 
established a position for him, how can it be 
assured that the candidate fulfils their con- 
ditions? Of course the best way is by actual 
previous knowledge of and association with 
the individual. This is seldom the situation; 
then personal interviews, and discussions 
with teachers or previous employers are 
helpful. However, the American Board of 
Radiology has taken a really constructive 
step in setting up diplomas in radiological 
physics, or in one of its sub-classes, roentgen- 
ray and gamma-ray physics, or medical nu- 
clear physics. The requirements for admis- 
sion to the examination up to the present 
time have been a bachelor’s degree in phys- 
ics, chemistry or engineering, and two 
years of post-graduate work in the field of 
radiation physics, one year of which must 
have been spent in association with a radia- 
tion therapy department approved by the 
Board. During these post-graduate years 
the candidate is expected to have taken 
some applicable academic work, and to 
have obtained some additional laboratory 
facility in his chosen field, in addition to 
his clinical experience. 

It must be accepted that these require- 
ments represent an absolute minimum of 
achievement, and that one who expects to 
arrive at any recognized status in his pro- 
fession will go much farther. The same idea 
holds for the practicing radiologist; require- 
ments for admission to the examination are 
minimum. It is not expected that everyone 
who receives his diploma is qualified to be 
a professor, or even to do independent re- 
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search. These, in medicine also, are subse- 
quent steps beyond the minimum. But 
there is no suggestion of a first-class and a 
second-class diploma. 

However, it now appears that the Board 
originally set its qualifications for the phys- 
icists somewhat too low. A committee is 
studying the entire picture, to try to find 
out how best, on the one hand, to make 
sure for the radiologist that the candidate 
has at least minimum competence in the 
field, and on the other, to give to the physi- 
cist a definite professional recognition. The 
result will probably be requirement of a 
somewhat longer period of post-graduate 
training, both at practical and academic 
levels. Content of knowledge, rather than 
any specific university degree, should be 
looked for. To this end, a more rigorous 
examination should be given. Detailed 
steps in this regard will probably be taken 
during the coming year. 

It should be of interest to review the list 
of diplomates of the Board, in the five years 
or so during which examinations have been 
held. At the present time about sixty physi- 
cists have been certified. Sixteen have di- 
plomas only in roentgen-ray and gamma-ray 
physics, and three in medical nuclear phys- 
ics; all the rest hold the full diploma in ra- 
diologic physics. Of the total, about one- 
third have offered minimum qualifications, 
another third hold doctor’s degrees, the re- 
mainder had a considerably greater amount 
of experience or education than the mini- 
mum. Of the third who entered at the mini- 
mum level, several are continuing to work 
toward higher academic degrees and all, so 
far as I know, are rendering competent ser- 
vice to their departments. Ten of the sixty 
are now in positions not afhliated with clini- 
cal departments. Twelve are in hospitals 
having more than one diplomate on the 
staff. Ten have professorial appointments, 
and are presumably doing or directing re- 
search; all of these are in institutions where 
there are other diplomates, or physicists-in- 
training, or both. 

This is the present certified supply. Let 


us look for a moment at the other side of 
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the picture, the probable demand. There 
are about 70 medical colleges in the United 
States, and probably an additional 250 
hospitals approved for training in radiol- 
ogy. There are about 2,200 diplomates of 
the American Board of Radiology in either 
Radiology or Therapeutic Radiology. 
Board diplom ates in phy sics at present sup- 
ply full-time or part-time physics to possi- 
bly 50 of these institutions (not including 
infrequent calibrations as “‘physics’’); an- 
other 20 may have non-Board physicists. 
Some of these have more or less active co- 
operation with academic departments of 
physics. (In some instances cooperation 
started in this manner has led to very real 
interest in medical work, and to the addi- 
tion of valuable members to the clinical 
physicists’ group.) However, it is probable 
that three-fourths of the hospitals have 
either no physics or inadequate part-time 
coverage. Also probably three-fourths of the 
diplomates in Radiology or Therapeutic 
Radiology are not affiliated with hospitals 
having physicists on their staffs. 

Thus it is evident that the present supply 
of physicists is not nearly adequate. Yet if 
the earlier question “Are radiologic physi- 
cists really necessary?” is answered in the 
affirmative, then it seems that a way must 
be found to attract more men and women 
into the field, and to give them the proper 
training for it. 

We are accustomed to thinking of Eng- 
land as the land of special opportunities for 
the physicist, and I thought they might 
have some wide program for attracting 
candidates and training them, so I wrote 
to a good friend of mine there, a professor 
of medical physics, asking for some detailed 
information. He gave me no royal road to 
the problem, but some interesting facts. 

They have no specific means of attracting 
men into the field, and no definite under- 
graduate or graduate academic program 
leading to the work. The majority of en- 
trants into hospital physics come straight 
from graduation at the universities and 
take junior appointments in hospitals or 
medical schools, although some come in af- 
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ter a period of working in industry. Train- 
ing is practically always in the nature of an 
apprenticeship. In general, in the hospitals. 
two years of such apprenticeship are neces- 
sary before confirmed appointment is made 
at the basic grade, and three more for quali- 
fication as Senior Physicist; however, ex- 
perience or demand may shorten these pe- 
riods. There is no examination; advance- 
ment is based mainly on recommendation 
of supervisors and heads of departments. 

Some statistics on membership in the 
British Hospital Physicists Association 
may be interesting for comparison with our 
own Board diplomates. At the time of my 
information there were 189 regular mem- 
bers; 136 of these were working in or closely 
associated with radiological departments. 
These will include some still in their basic 
two years; they will also include a consider- 
able number doing development work, and 
a few making real research contributions. 
The remaining 35 are in medical schools 
and research organizations; most of these 
are involved in research to a greater or 
lesser degree. Some of these have a prime 
interest in radiology or radiobiology, but 
in general they represent the wider aspects 
of physics as applied to medicine. There 
are five university professors of physics in 
this field. 

The British situation is now fairly well 
established; in the United States we are 
really trying to initiate a program. It must 
be a program based upon professional ap- 
peal and opportunity. 

The attracting of suitable men and wom- 
en into this work is a primary problem. 
At present, interest may be aroused in dif- 
ferent ways, by a chance answering of an 
advertisement or a work call, by personal 
relations with someone already in the pro- 
fession, or by hearing or reading about the 
opportunities. It is the stimulation of this 
interest that is to be desired, and the meth- 
ods for doing so are not clear. Where there 
is close liaison between academic and medi- 
cal departments much can be accomplished 
by demonstrations and lectures. Attend- 
ance at meetings of the national radiologi- 
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cal societies would be most valuable, but it 
is not easy to see how this can be promoted 
as a career-stimulating program. Occasion- 
al presentations of radioclinical material 
are made at meetings of the American 
Physical Society, but they are likely to be 
lost in the vast array of papers; there is no 
section on biophysics. The programs and 
publications of the Radiation Research So- 
ciety may help to arouse interest in clinical 
radiation physics; this organization is as 
vet too new to know just what are its po- 
tentialities. At present it appears that the 
attracting of candidates into this type of 
work will continue to be on an individual 
basis. Further growth will depend upon 
wider dissemination of information about 
career possibilities. 

As to training, there are now a few insti- 
tutions offering courses leading to the de- 
gree of Ph.D. in biophysics or medical phys- 
ics. The individuals who complete this 
work surely are prepared for top positions 
in clinical radiation phy sics,—except for 
the lack of experience in a clinical depart- 
ment for which there is no substitute. It 
will be highly desirable to try to attract 
them into the medical field, but it is prob- 
able that most of them will be interested 
mainly in the academic or research type of 
appointment, in an institution where their 
juniors will do most of the day-by-day 
work of the radiation physicist. 

A few institutions are attacking the prob. 
lem at a somewhat lower academic level, 
trying to interest the science student during 
his undergraduate years. If during that pe- 
riod he could study the basic physics, chem- 
istry and biology, then at the graduate 
level he could concentrate on especially 
appropriate material, and possibly also in- 
corporate into the program for a master’s 
or doctor’s degree an “intern” year in the 
radiotherapy department affiliated with his 
university. It would appear that such 


plan, developed with an understanding of 
the Board requirements, could be set up in 
several universities, with the cooperation 
of the departments of physics and radiol- 
ogy. In various places where arrangements 


Vor 


of 
dic 
in 
sul 
of 
sp 
in 
sO! 
ph 
off 
fev 
to 
be 
ab 
mi 
thi 
Cc 
of 
le: 
ary 
en 
ol 
his 
ve 
“b 
sic 
lat 
at 
de 
ph 
wi 


72, No. § 


of this type have been worked out, the can- 
didate may hold a part-time paid position 
in the radiotherapy department, while pur- 
suing his academic work in the other part 
of his time. The radiotherapist assumes re- 
sponsibility for an apprentice type of train- 
ing, which should, however, be subject to 
some sort of supervision by a radiation 
physicist. At present physicists qualified to 
offer this supervision are concentrated in a 
few cities; they must be urged to find a way 
to extend their influence. As more of them 
become available, the program should be 
able to expand as needed. 

The American College of Radiology 
might help to stimulate developments of 
this sort, and Associate Fellows of the 
College should take an interest in the type 
of position to which this training would 
lead, both as to professional status and sal- 
ary. Anyone starting in this work should be 
encouraged to attend meetings of the radi- 
ological organizations, get acquainted with 
his co-workers and follow professional de- 
velopments. Personal contacts with the 
“big names” in radiology, and “bull ses- 
sions” between programs, are very stimu- 
lating and first-hand information collected 
at these meetings may lead to interesting 
developments. 

Like other groups of people, radiologic 
physicists want an organizational home, 
with its attendant responsibilities and priv- 


The Clinical Radiation Physicist 


739 


ileges. They should be encouraged to find 
this home inside organized radiology, not 
outside it. A separate organization of physi- 
cists would be highly undesirable. What is 
needed is not segregation, but assimilation. 
And be assured that in this assimilation the 
broad interests of radiology will be best 
served. The records of all the national ra- 
diological organizations bear witness to the 
wide cooperation of the group of radiologic 
physicists, even restricted as they have 
been to associate memberships. It should 
now be the time to set up a system of mem- 
berships-elect, or associate memberships 
which will have as their ultimate goal full 
membership. 

The American Radium Society has recog- 
nized this and has laid the foundation for 
this type of assimilation. About 3 per cent 
of their active membership is now com- 
posed of radiologic physicists. The other 
national organizations are watching the in- 
novation. I predict that they will be pleased 
with what they see, and will follow your 
lead. 


630 West 168th St. 
New York 32, New York 
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VENOGRAPHIC CLUES TO LOCALIZATION 
OF INTRACRANIAL MASSES* 


By PAUL A. RIEMENSCHNEIDER, M.D., and ARTHUR ECKER, M.D. 


SYRACUSE, NEW YORK 


angiography, introduced 
by Egas Moniz over twenty years ago, 
has come into common usage in this coun- 
try. This diagnostic method is of unques- 
tioned value, although there are many 
workers who doubt its accuracy as com- 
pared to intracranial air studies for a gen- 
eral survey. Hodges and his associates‘ have 
recently presented data showing that in 
their hands ventriculography was five times 
as valuable as cerebral angiography in lo- 
calizing intracranial masses. All those who 
have had large experience with the proce- 
dure grant its merits not only in the recogni- 
tion of vascular abnormalities but also in 
localizing expanding lesions in the frontal 
and temporal lobes and in the region of the 
optic chiasm. Masses in these locations 
readily cause a displacement of the internal 
carotid and/or the larger and more proxi- 
mal portions of the anterior or middle cere- 
bral arteries. Were it possible to discover 
other portions of the vascular bed as con- 
stant in position as these, the scope of use- 
fulness of cerebral angiography could be 
considerably expanded. We have reported 
elsewhere” our experience with the localiz- 
ing importance of the anterior choroidal, 
posterior communicating and_ posterior 
cerebral arteries. 

The vast majority of angiographic litera- 
ture deals with arterial changes alone ex- 
cept in discussions of the demonstration of 
tumor circulation and the presentation of 
dural sinus venography. Egas Moniz* in 
1940 made reference to several changes in 
the deep venous system which aided him 
in tumor localization. Krayenbihl and 
Richter® in their excellent monograph have 
presented a detailed description of the 
changes seen in these veins. This report is 


simply a confirmation and amplification of 
these findings with selected examples from 
our series of over 600 angiographic exami- 
nations. 

Our angiographic procedure has been 
presented in detail elsewhere.! While we 
have a roll film device available, we have 
had our best results with manual changing 
of cassettes allowing a four to six second in- 
terval between arteriographic and veno- 
graphic phases. This permits us to use films 
made in multiple positions and stereoscopi- 
cally without the danger of radiation over- 
exposure to the patient. The surgeon and 
technical personnel are adequately pro- 
tected by a long brass cylinder extending 
down to the head of the patient. By inject- 
ing about 12 cc. of 35 per cent diodrast into 
the carotid artery rapidly a satisfactory 
venogram can be obtained in most cases. 


NORMAL CEREBRAL VENOUS ANATOMY 


To recognize the abnormal changes in the 
venous system it is necessary to understand its 
normal anatomy (Fig. 1, 2, 3 and 4). Egas Moniz® 
has provided the basic knowledge of the course 
of these veins. His findings have been confirmed 
by Krayenbihl and Richter, and others. The 
internal cerebral vein originates at the inter- 
ventricular foramen and is formed by the junc- 
tion of the vein of the septum pellucidum, the 
thalamostriate vein (also known as the terminal 
vein) and the choroidal vein. The thalamo- 
striate vein runs anteriorly, medially and in- 
feriorly in the groove between the caudate 
nucleus and the thalamus, joing with the chor- 
oidal vein which courses in the choroid plexus 
of the lateral ventricle. Together they form an 
acute angle, passing medially and _ inferiorly 
through the interventricular foramen, where 
they are joined by the vein of the septum pel- 
lucidum and together*become the‘internal cere- 
bral vein. This point has been referred to as the 


* From the Radiological and Neurosurgical Services of the Syracuse Memorial Hospital and the State University of New York, 
Upstate Medical Center, Syracuse, New York. Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cin- 


cinnati, Ohio, Sept. 29-Oct. 2, 1953. 
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Fic. 1. Schematic representation of normal antero- 
posterior venogram. Bvr, basal vein of Rosenthal; 
icv, internal cerebral vein; Iss, inferior sagittal 
sinus; SS, SR, straight sinus; sss, superior sagittal 
sinus; TS, transverse sinus; Tsv, thalamostriate 
vein; vG, vein of Galen; vi, vein of Labbé; vsp, 
vein of septum pellucidum; vr, vein of Trolard. 
The circle corresponds to the position of the fora- 
men of Monro. 


“venous angle” by Krayenbihl and Richter. 
Each internal cerebral vein passes backward in 
the tela choroidea of the roof of the third ventri- 
cle. Seen in the lateral projection it has a smooth 
curve which is convex upward. It then joins 


Fic. 2. Normal anteroposterior venogram. 
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Fic. 3. Schematic representation of normal lateral 
venogram. (See Fig. 1 for explanation of letters.) 


with its fellow of the opposite side to form the 
midline great vein of Galen. This follows a 
curve concave upward running posteriorly and 
joining the inferior sagittal sinus to become the 
straight sinus. The curve of the great vein of 
Galen_is formed by the splenium of the corpus 
callosum around which this vessel runs. The 
pineal body is located about 7 mm. antero- 
inferior to the lowest point of the vein of Galen, 
When the pineal body is not calcified one can 
mark this position on venograms for use with 
the standard pineal charts. The inferior sagittal 
sinus runs a sickle-like course posteriorly 
roughly parallel to the inner table of the skull. 
It joins the great vein of Galen and, without 
changing direction, continues as the straight 
sinus which empties into the two lateral sinuses 
at the torcular. The basilar vein of Rosenthal 


Fic. 4. Normal lateral venogram. 
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Fic. 5. Schematic representation of changes seen in 
lateral venogram with suprasellar masses. Note 
upward displacement of basilar vein and stretching 
of vein of septum pellucidum. 


originates about the anterior perforated space, 
and runs posteriorly upward and medially with 
the optic tract around the cerebral peduncles. 
Usually it enters the great vein of Galen at its 
origin but may empty directly into the straight 
sinus. 

Considering the anatomical structures in 
close proximity to these veins one would expect 
portions of these veins to be displaced by space 
occupying lesions of the basal ganglia, temporal 
lobes, cisterna chiasmatis, cerebellopontine 
angle, pineal body and posterior part of the 
corpus callosum. In addition, the great vein of 
Galen provides a midline structure which may 
be laterally displaced by posterior supraten- 
torial masses which may not laterally displace 
the anterior cerebral arteries. 


SUPRASELLAR TUMORS 


Egas Moniz® describes an upward dis- 
placement of the basilar vein of Rosenthal 
seen in patients with large tumors deep in 
the middle fossa. Krayenbthl and Richter® 
do not mention displacement of the basilar 
vein by tumors in this area but describe an 
upward displacement of the “‘venous an- 
gle.” All of our patients who had good sized 
parasellar extensions of suprasellar tumors 
showed some upward displacement and 
stretching of the basilar vein (Fig. 5 and 7). 
Because of the lateral position of the an- 
terior portion of this vessel one would ex- 
pect a considerable parasellar extension of 
a midline mass before displacement occurs. 
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In none of our venograms were we able to 
find a significant upward displacement of 
the “venous angle.’”’ Many showed an ap- 
parent stretching of the vein of the septum 
pellucidum also described by Krayenbihl 
and Richter.’ Perhaps the failure to find 
this upward displacement is explained by 
the relatively small suprasellar extension 
of the tumors in our series. Several of our 
venograms of patients with meningiomas 
of the tuberculum sellae (Fig. 9) have 
shown similar although less marked 
changes. The major alteration in these has 
been a kinking of the anterior portion of 
the basilar vein as though from pressure 
along its axis. List and Hodges’® venogram 
of a patient with a sphenoid wing meningi- 
oma shows a similar change (their Fig. 36). 

A-328. Male, aged sixty-one. Chromophobe 
adenoma of pituitary. Five month history of 
diplopia and bitemporal hemianopsia. Skull 
roentgenograms revealed a_ ballooned sella. 
Carotid angiograms showed typical upward dis- 
placement of the first portions of both anterior 


Fic. 6. A-328. Chromophobe adenoma of pituitary. 
Anteroposterior arteriogram showing upward dis- 
placement and stretching of first portion of an- 
terior cerebral artery on each side. (Reproduced by 
permission from “Angiographic Localization of 
Intracranial Masses.” By Arthur Ecker and P. A. 
Riemenschneider. Charles C Thomas, Publisher, 
Springfield, Illinois. In press.) 


= 
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Fic. 7. A-328. Chromophobe adenoma of pituitary. 
Lateral venogram. The basilar vein is elevated and 
the vein of the septum pellucidum stretched. (Re- 
produced by permission from “Angiographic Lo- 
calization of Intracranial Masses.” By Arthur 
Ecker and P. A. Riemenschneider. Charles C 
Thomas, Publisher, Springfield, Illinois. In press.) 


cerebral arteries (Fig. 6). The lateral venograms 


demonstrated an upward displacement of the 
anterior end of the vein of Rosenthal as well 


Fic. 8. A-229. Meningioma of tuberculum sellae. 
Lateral arteriogram. The anterior cerebral artery 
is displaced upwards and posteriorly by the pre- 
sellar mass. (Reproduced by permission from 


“Angiographic Localization of Intracranial 
Masses.” By Arthur Ecker and P. A. Riemen- 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 


Fic. 9. A-229. Meningioma of tuberculum sellae. 
The changes seen in Figure 7 are again noted but 
there is in addition marked kinking of the basilar 
vein from pressure along its axis. (Reproduced by 
permission from “Angiographic Localization of 
Intracranial Masses.” By Arthur Ecker and P. A, 
Riemenschneider. Charles C Thomas, Publisher, 
Springfield, Illinois. In press.) 


as stretching of the vein of the septum pel- 
lucidum (Fig. 7). Operation revealed a mass 
bulging upward and forward out of the sella 
with considerable parasellar extension. 

A-229. Female, aged sixty-five. Meningioma 
of tuberculum sellae. Complete loss of vision in 
left eye for three years. Progressive loss of vision 
in right eye for three months. Carotid angio- 
grams showed upward displacement of the first 
portion of the anterior cerebral arteries and 
posterior displacement of second and third por- 
tions suggesting a presellar lesion (Fig. 8). 
Lateral venograms disclosed kinking and up- 
ward displacement of the anterior end of the 
vein of Rosenthal (Fig. 9). At operation a large 
meningioma of the tuberuclum sellae was 
found, about half of which was removed. This 
was followed by striking improvement in vision 
of the right eye. 


FRONTOPOLAR TUMORS 


Krayenbihl and Richter® have described 
a downward displacement of the “‘venous 
angle” with large lesions of the frontal pole. 
Our patients with tumors in this area have 
regularly shown downward and backward 
displacement of the origin of the internal 
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Fic. 10. Schematic representation of lateral veno- 
gram with a mass in frontopolar region. The fora- 
men of Monro is displaced backward and down- 
ward. The internal cerebral vein is foreshortened 
and the “venous angle” extremely acute. 


cerebral vein and consequently of the fora- 
men of Monro (Fig. 10, 11, 12 and 13). As- 
sociated with this has been a downward 
displacement of the vein of the septum pel- 
lucidum and the thalamostriate vein, result- 
ing in an extremely acute “‘venous angle.” 
The internal cerebral vein appears mark- 
edly foreshortened in lateral venograms. 


Fic. 11. A-386. Right frontal oligodendroglioma. 
Lateral venogram showing the changes seen in 
Figure 10. (Reproduced by permission from 
“Angiographic Localization of Intracranial 
Masses.” By Arthur Ecker and P. A. Riemen- 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 
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Fic. 12. A-203. Right frontal oligodendroglioma. 
Lateral venogram. There is marked foreshortening 
of the internal cerebral vein and posterior dis- 
placement of the “‘venous angle.” (Reproduced by 
permission from ‘Angiographic Localization of 
Intracranial Masses.” By Arthur Ecker and P. A. 
Riemenschneider. Charles C Thomas, Publisher, 
Springfield, Illinois. In press.) 


A-386. Male, aged fifty-five. Right frontal 
oligodendroglioma. Left hemiparesis and ten 
year history of progressive left-sided jacksonian 
seizures. Cerebral angiograms and ventriculo- 
grams showed a large right frontal tumor. The 
lateral venogram demonstrates an acute “‘ven- 
ous angle” with backward and downward dis- 
placement of the foramen of Monro. The 


Fic. 13. A-181. Left frontal astrocytoma. Lateral 
venogram. The clips show the position of the 
tumor. 
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internal cerebral vein is markedly foreshortened 
(Fig. 11). 

A-203. Male, aged forty-three. Right frontal 
oligodendroglioma. Confusion and _ irresponsi- 
bility following head injury. Cerebral angio- 
grams showed a mass in right frontal pole. 
Craniotomy revealed a subcortical hematoma 
on medial aspect of right frontal pole. Micro- 
scopic report showed oligodendroglioma. The 
patient did well for several months and then 
returned with papilledema and elevation of 
bone flap. Repeat angiograms revealed a similar 
but more extensive change. The acute “venous 
angle” and marked foreshortening are clearly 
visible (Fig. 12). A second craniotomy was done 
with removal of a large right frontal oligoden- 
droglioma. 

A-181. Male, aged twenty-two. Left frontal 
astrocytoma. Six month history of weakness of 
right limbs with frequent attacks of diplopia, 
syncope, headache and dysphasia. Examination 
showed marked bilateral papilledema. Cerebral 
angiograms demonstrated changes consistent 
with a left frontal tumor. Craniotomy disclosed 
a 4 by 6 by § cm. avascular tumor which, when 
removed, proved to be an astrocytoma. Two 
years later symptoms recurred. Repeat angio- 
grams demonstrated a change similar to that of 
the original examination. The lateral venogram 
is strikingly like those of the last 2 patients (Fig. 
13). Craniotomy at this time showed recurrent 
tumor. 


TUMORS OF ANTERIOR BASAL GANGLIA 


Involvement of the head of the caudate 


Fic. 14. Schematic representation of a tumor in the 
anterior portion of the basal ganglia. The foramen 
of Monro is again down and back but the “venous 
angle” is open. 
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Fic. 15. A-go. Hematoma in anterior portion of left 
basal ganglia. Lateral venogram. There is marked 
foreshortening of the internal cerebral vein but an 
extremely obtuse ‘“‘venous angle.”” Compare with 
Figures 11, 12, and 13. 


nucleus and thalamus by tumor would be 
expected to change the “‘venous angle,” 
opening it and elevating the thalamostriate 
vein and at the same time displacing the 
foramen of Monro downward and _ back- 
ward (Fig. 14 and 15). Krayenbuhl and 
Richter’ and we have seen these changes in 
deep, inoperable tumors. Occasionally the 
vein of Rosenthal also has been displaced 
backward and inferiorly. The striking fea- 
ture has been the opening of the angle due to 
the elevation of the thalamostriate vein. On 
the contrary, frontopolar lesions typically 
show an acute angle due to the downward 
displacement of the thalamostriate vein. 


A-go. Male, aged sixty-one. Hematoma in 
anterior portion of left basal ganglia. Recurrent 
episodes of transitory aphasia and weakness for 
over two years. Four days before admission, fall 
followed by persistent aphasia, right hemiplegia 
and stupor. Cerebral angiograms revealed dis- 
placements consistent with a mass in the rostral 
portion of the basal ganglia. The lateral veno- 
gram shows the elevation of the thalamostriate 
vein and posterior displacement of the abnor- 
mally obtuse ‘‘venous angle” (Fig. 15). A needle 
was inserted through a left temporal burr hole 
and 50 cc. of blood were removed. The patient 
died. No autopsy was obtained. 
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Fic. 16. A-79. Left parieto-parasagittal astrocy- 
toma. Lateral venogram. The curve of the vein of 
Galen is flattened and there is an upward con- 
cavity of the inferior sagittal sinus. The calcifica- 
tion in the tumor is visible just above this point. 


PARIETO-PARASAGITTAL TUMORS 


Large parieto-parasagittal tumors might 
be expected to flatten the vein of Galen. 
This change is illustrated by Egas Moniz? 
in his Figure 162. We have occasionally 
seen it and also an apparent depression of 
the inferior sagittal sinus with a concavity 
upwards. This change is more difficult to 
explain because of the attachment of the 
sinus to the falx (Fig. 16). 


A-79. Male, aged forty. Left parieto-para- 
sagittal astrocytoma. Right-sided seizures and 
left-sided headache for three months. Roent- 
genograms of the skull showed a calcified mass 


Fic. 17. Schematic representation of changes with 
tumors of posterior portion of corpus callosum. 
The marked ballooning of the vein of Galen is 
characteristic of this lesion. 
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3 cm. in diameter in medial portion of left 
parietal lobe. Cerebral angiograms confirmed 
the presence of a space occupying mass in this 
region. The lateral venogram reveals a flatten- 
ing of both the internal cerebral vein and an 
upward concavity of the inferior sagittal sinus 
(Fig. 16). 


TUMORS OF POSTERIOR CORPUS CALLOSUM 


Egas Moniz’ postulated that any tumor 
invading the splenium of the corpus callo- 
sum should produce a ballooning of the vein 
of Galen but stated that he had never had 
the opportunity to observe such a change. 
We have seen at least four such tumors 
where this ballooning provided an impor- 
tant clue to the inoperability of the tumor 
(Fig. 17, 18 and 19). 

A-370. Male, aged fifty-five. Right infra- 
sylvian astrocytoma invading the posterior 
corpus callosum. Frontal headache for five 
months. Confusion, severe right parietal pain 
and left hemianopsia for three weeks. Mild left 
spastic hemiparesis at time of admission. Cere- 
bral angiograms showed a large right posterior 
temporal mass. We failed to realize at this time 


Fic. 18. A-370. Right infrasylvian glioblastoma in- 
vading splenium of corpus callosum. Lateral 
venogram. There is marked widening of the curve 
of the vein of Galen. The tumor position is shown 
by the clips. (Reproduced by permission from 
“Angiographic Localization of Intracranial 
Masses.” By Arthur Ecker and P. A. Riemen 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 
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the significance of the ballooning of the vein of 
Galen. At operation a mass § cm. in diameter 
lying just lateral to the body of the ventricle 
was removed. There was progressive headache, 
confusion and drowsiness. Repeat angiograms 
again revealed the widened venous curve (Fig. 
18). Three days later the patient died. Autopsy 
revealed massive extension of the tumor through 
the splenium of the corpus callosum to the oppo- 
site side. 

A-397. Male, aged sixty-two. Left posterior 
callosal malignant tumor. Mental confusion 
and incoordination of right limbs for six weeks. 
The venographic changes were consistent with a 
mass in the splenium of the corpus callosum 
(Fig. 19). Surgical exploration was carried out 
to exclude the possibility of a benign lesion. In 
the left posterior callosal region liquefied tissue 
was found which mircoscopically showed ana- 
plastic tumor cells. The patient died within a 
month. 


SUBDURAL HEMATOMAS 


The major arteriographic findings in sub- 
dural hematomas have been well recognized 
for many years. These consist of a displace- 
ment of the anterior cerebral arteries across 
the midline and a separation of the small 
branches of the middle cerebral artery from 


Fic. 19. A-397. Left posterior callosal malignant 
tumor. Lateral venogram. Note the generalized 
spreading of the curve of the vein of Galen. (Re- 
produced by permission from “Angiographic Lo- 


calization of Intracranial Masses.” By Arthur 
Ecker and P. A. Riemenschneider. Charles C 
Thomas, Publisher, Springfield, Illinois. In press.) 
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Fic. 20. Schematic representation of changes seen 
with a subdural hematoma. The surface veins are 
displaced away from the skull. The venous angle 
is displaced laterally across the midline. 


Fic. 21. A-405. Left parieto-occipital subdural hema- 
toma. Anteroposterior venogram. The surface 
veins are depressed and there is displacement of 
the venous angle across the midline to the right. 
(Reproduced by permission from “Angiographic 
Localization of Intracranial Masses.” By Arthur 


Ecker and P. A. Riemenschneider. Charles C 
Thomas, Publisher, Springfield, Illinois. In press.) 
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Fic. 22. A-208. Bilateral subdural hematomas, 
chronic. Anteroposterior venogram. The venous 
angle is in normal position. Compare with Figure 
21. (Reproduced by permission from “Angio- 
graphic Localization of Intracranial Masses.” By 
Arthur Ecker and P. A. Riemenschneider. Charles 
C Thomas, Publisher, Springfield, Illinois. In 
press.) 


Fic. 23. A-495. Right parietal subdural hematoma. 
Anteroposterior view. 
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the inner table of the skull to which they 
are usually closely applied (Fig. 20, 21, 22, 
23 and 24). Frequently the venograms will 
demonstrate more vividly the displacement 
of veins from the inner table outlining the 
size and shape of the hematoma. The degree 
of displacement of the anterior cerebral 
arteries as compared to that of the midline 
veins will often show the point of maximum 
pressure from the hematoma. 


A-405. Male, aged sixty-one. Left parieto- 
occipital subdural hematoma, subacute. Pro- 
gressive weakness and inability to walk three 
weeks after automobile accident. Examination 
revealed severe ataxia, disorientation, slowness 
of thinking, impairment of recent memory and 
bilateral Babinski sign. Angiograms were typi- 
cal of a left parieto-occipital subdural hema- 
toma, which was subsequently evacuated. The 
anteroposterior venogram demonstrates the 
displacement of veins from the skull surface. 
The origin of the internal cerebral vein is dis- 
placed across the midline away from the mass 
(Fig. 21). 

A-208. Male, aged fifty-eight. Bilateral sub- 
dural hematomas, chronic. Mild head injuries 
over a period of years. Right temporal headache 
for several months, twitching of right face for 
a few weeks. Angiograms demonstrated bilateral 


Fic. 24. A-495. Right parietal subdural hematoma. 
Half axial view. The location of the displaced sur- 
face veins is well seen in this projection. 
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subdural hematomas which were evacuated by 
bilateral burr holes. The anteroposterior view 
shows the bilateral masses (Fig. 22). The posi- 
tion of the origin of the internal cerebral vein in 
the midline should be compared with the roent- 
genogram of the previous patient. 

A-495. Female, aged forty-eight. Left parietal 
subdural hematoma. Generalized headache for 
three weeks. No head injury. Examination re- 
vealed a left oculomotor paralysis. Roentgeno- 
grams of the skull showed the pineal shifted to 
the left. Angiography (Fig. 23 and 24) disclosed 
a large subdural hematoma over the right 
parietal area. Surgical evacuation was carried 
out with uneventful recovery. 


TEMPORAL TUMORS 


Tumors of the middle and posterior por- 
tions of the temporal lobe or extracerebral 
tumors in this general area tend to cause an 
upward displacement and humping of the 
basilar vein. This change is similar to that 
described with parasellar extensions of su- 
prasellar tumors. However, in temporal 
masses the displacement is generally great- 
er and with the maximum pressure exerted 
more posteriorly. We have also seen appar- 
ent upward displacement of the ampulla of 
Galen in several patients (Fig. 25, 28, 29 
and 30). On occasions in patients with 
either temporal or occipital lesions the lat- 
eral displacement of the ampulla has pro- 
vided the most reliable clue to tumor locali- 


Fic. 25. Schematic representation of venographic 
changes with temporal lobe mass. There is marked 
upward displacement of the basilar vein. 
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Fic. 26. A-451. Meningioma of left middle fossa. 
Anteroposterior arteriogram. There is no evident 
displacement of anterior cerebral artery. 


zation (Fig. 27). This sign has been particu- 
larly helpful in patients with no displace- 
ment of the anterior cerebral arteries, mini- 
mal asymmetry of the middle cerebral ar- 
teries and no evidence of calcification in the 
pineal body. A marked elevation of the vein 
of Labbé in a case of sarcoma of the tem- 
poral pole was described by List and 
Hodges’ and illustrated by their Figure 23. 
Several of our venograms have shown a 
similar change. 

A-451. Female, aged twenty-one. Meningi- 
oma, left middle fossa. Progressive mental 
symptoms for ten months. Physical examina- 
tion revealed left hemiparesis, including the 
left side of tongue and lower part of face. Deep 
reflexes were generally hyperactive, especially on 
the left. Left pupil larger than right. Right 
carotid angiograms were made because of the 
left hemiparesis. These appeared entirely nor- 
mal except for definite displacement of the 
ampulla of Galen to the right (Fig. 26 and 27). 
Because this was presumptive evidence of a 
mass on the left side, left carotid angiograms 
were made. These showed a large vascular mass 
in the middle fossa on the left (Fig. 28). Opera- 
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Fic. 27. A-451. Meningioma of left middle fossa. 
Anteroposterior venogram. The ampulla of Galen 
is displaced across the midline to the right. 


tion (elsewhere) required partial left temporal 
lobectomy. A rounded highly vascular tumor 
filled the middle fossa. Biopsy confirmed the 
diagnosis of meningioma. No attempt to remove 
the tumor was made. Five months later left 
spastic hemiparesis was still present. 


Fic. 28. A-451. Meningioma of left middle fossa. 
Lateral venogram. The tumor is well outlined by 
its intrinsic circulation. There is marked upward 
displacement of the basilar vein around the tumor. 
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A-488. Female, aged forty-four. Chordoma. 
Four years previously an intracranial calcified 
lesion to the right of the posterior clinoid proces- 
ses was observed. There had been progressive 
loss of vision in the right eye for a year and a 
half. For six months the right eye had turned 
inward. Examination revealed blindness and 
exophthalmos of the right eye with impaired 
external ocular movements. Vision of the left 
eye was 20/70 with a central scotoma. There 
was gradual slow enlargement of the calcified 
mass. Angiography demonstrated a mass ex- 
tending upward from the dorsum sellae and 
stretching the right side of the circle of Willis. 
The lateral venogram (Fig. 29) showed marked 
elevation of the basilar vein. Surgery (else- 
where) revealed a chordoma, most of which was 
removed. Vision in the left eye improved to 
20/20. 

A-230. Male, aged fifty-three. Right middle 
temporal glioblastoma. Progressive right parie- 
tal headache, left quadrantanopsia, spastic 
hemiparesis and hemianesthesia. Plain roent- 
genograms of the skull showed the pineal shifted 
to the left and an irregular area of calcification 
in the right temporal area. Angiograms revealed 
a large avascular mass centered in the middle 
third of the right temporal lobe. The lateral 
venogram disclosed the marked humping of the 
middle third of the basilar vein and elevation of 
the vein of Labbé (Fig. 30). 


Fic. 29. A-488. Chordoma. Lateral venogram. The 
calcification in the tumor is easily visible. The 
basilar vein is markedly elevated and the vein of 
the septum pellucidum stretched. The vein of 
Labbé occupies an extremely high position. 
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Fic. 30. A-230. Right middle temporal glioblastoma. 
Lateral venogram. There is elevation and humping 
of the basilar vein. (Reproduced by permission 
from “‘Angiographic Localization of Intracranial 
Masses.” By Arthur Ecker and P. A. Riemen- 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 


CEREBELLOPONTINE ANGLE TUMORS 


The venographic changes resulting from 
large tumors in the cerebellopontine angle 
are similar to those described with masses 
in the temporal lobe. However, there is 
both stretching and a diffuse elevation of 
the basilar vein rather than the localized 
humping caused by temporal tumors. We 
have seen also a peculiar angulated hump 
of the origin of the vein of Galen in 2 pa- 


Fic. 31. Schematic representation of changes in 
voli am with tumors of cerebellopontine angle. 
The basilar vein is elevated and there is a peculiar 
angulated hump at the origin of the vein of Galen. 


Venographic Clues to Localization of Intracranial Masses 


Fic. 32. A-285. Right acoustic nerve tumor. Lateral 
venogram. The hump in the curve of the vein of 
Galen is clearly seen. (Reproduced by permission 
from “Angiographic Localization of Intracranial 
Masses.”” By Arthur Ecker and P. A. Riemen- 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 


tients with acoustic neuromas (Fig. 31 and 


. 


A-285. Female, aged sixty-three. Right acous- 
tic nerve tumor. Right-sided tinnitus with pro- 
gressive deafness for two years. Plain roentgeno- 
grams of the skull showed erosion of the internal 
auditory meatus on the right. Right internal 
carotid and vertebral angiography confirmed 
the presence of a mass in the region of the right 
cerebellopontine angle. Transtemporal ap- 
proach through the tentorium permitted sub- 


33. Schematic representation of changes with 
Enlargement of the 
pineal causes upward displacement of the anterior 
portion of the vein of Galen. 


Fic. 
tumors of the pineal body. 
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Fic. 34. A-426. Pinealoma. Lateral venogram. There 
is upward displacement of the anterior end of the 
vein of Galen. (Reproduced by permission from 
“Angiographic Localization of Intracranial 
Masses.”, By Arthur Ecker and P. A. Riemen- 
schneider. Charles C Thomas, Publisher, Spring- 
field, Illinois. In press.) 


total removal of the tumor. The lateral veno- 
gram shows the upward displacement of the 
basilar vein and the peculiar hump at the origin 
of the vein of Galen (Fig. 32). 


PINEAL TUMORS 


Egas Moniz? in his Figure 161 shows an 
upward convexity in the curve of the vein 
of Galen in a patient with a pineal tumor 
eho 33 and 34). We have seen this change 

2 patients. It is apparently peculiar to 
ede with abnormal enlargement of the 
pineal. 


A-426. Female, aged forty-three. Pinealoma. 
Headache and vomiting for several months. Im- 
pairment of upward gaze and papilledema. Lat- 
eral arteriograms showed evidence of marked 
hydrocephalus. Lateral venograms demonstrate 
characteristic upward and backward displace- 
ment of the origin of the vein of Galen (Fig. 34). 
Ventriculography confirmed these findings. Op- 
eration revealed a pinealoma 2 cm. in diameter 
which completely obstructed the aqueduct. 


SUMMARY 


The normal cerebral venographic anat- 
omy has been briefly described. The deep 
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veins of the brain form such a constant pat- 
tern that certain deviations from the nor- 
mal can be interpreted as significant. Ex- 
amples of such displacements have been 
presented. These venographic alterations 
can be the most significant clue in the local- 
ization of intracranial masses and the de- 
termination of their operability. 


Paul A. Riemenschneider, M.D. 
Syracuse Memorial Hospital 
Syracuse 10, New York 
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DISCUSSION 


Dr. Artuur E. Cuitpe, Winnipeg, Canada. 
In my opinion, this paper by Drs. Riemen- 
schneider and Ecker is a very important contri- 
bution to the subject of cerebral angiography 
and I would like to congratulate them most 
heartily. In many ways it reminds me of several 
excellent papers published in the early 1930’s by 
the late Dr. Cornelius Dyke and Dr. Leo Davi- 
doff describing the basal cisterns and other 
anatomic structures, which did so much to help 
us understand pneumoencephalography more 
completely, and at times to diagnose lesions 
which cause little if any deformity of the ven- 
tricular system. Up until now I am afraid that, 
in the study of cerebral angiograms, many of us 
have devoted most of our attention to the ar- 
terial phase and to the presence or absence of 
tumor clouds and have failed to observe the 
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clues provided by the venous channels such as 
they have described. Perhaps we have felt that 
the deep veins were inconstant and variable but 
more probably we have merely forgotten to 
scrutinize them carefully. Certainly it would 
seem that they are just as constant in their 
location and no more variable in development 
than is the arterial tree. 

I am very happy to hear that the authors 
favor stereoscopy in cerebral angiography. It 
seems to me that anything that is observed in 
single films is visible to better advantage in 
stereoscopic films, and that many structures 
which cannot be recognized with certainty at 
all in single films can be identified readily in 
stereoscopic films. 
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One of the easiest landmarks to recognize in 
the lateral venogram is the so-called “venous 
angle” which indicates the site of the foramen 
of Monro. As we know from cerebral pneumog- 
raphy and as Dr. Riemenschneider has shown 
us, it can be displaced by space occupying intra- 
cranial lesions situated in various locations. 
Often it is difficult to decide whether this angle 
is situated in a normal position or whether it is 
shifted slightly. I had hoped that the authors 
would have devised some type of chart, possibly 
similar to the well known pineal charts, which 
would enable one to compute whether it was 
situated in the normal zone or outside it. Pos- 
sibly they will do this in a future communica- 
tion. 
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THE SIZE OF THE SELLA TURCICA BY AGE AND SEX 


By LEWIS L. HAAS, M.D. 
From the Department of Radiology, University of Illinois College of Medicine 
CHICAGO, ILLINOIS 


N DESCRIBING the size of the sella 

turcica, clinical roentgenology resorts to 
either simple inspection, or to measure- 
ments of its diameters. Banal terms of sim- 
ple inspection of common usage are justi- 
fied in the practice for stereotyped average 
sizes and for obvious enlargements. The 
pertinent information is more comprehen- 
sive and more reliable, however, if the size 
is actually measured. Measurements of the 
area are more efficient than those of mere 
diameters. The expression of sellar size by 
using one number of the area is more suit- 
able for constitutional and anthropological 
tabulation, graphic representation, and for 
clinical comparisons, than by using two 
numbers of the diameters. Therefore, the 
author proposed a method™:*® to measure 
the area of the lateral projection of the sella 
in terms of square millimeters. Many au- 
thors have used this method since, mainly 
in Europe, for endocrine and constitution- 
al investigations and clinical examina- 
tions. 7, 9-18, 22, 28, 24, 26, 28 The clini- 
cal usefulness of the method is, perhaps, best 
indicated by the words of Hurxthal:” ““The 
method has merit especially in comparing 
the size of the sella from time to time in an 
individual case.” “A larger number of cases 
showing an enlarged sella will undoubtedly 
be found by this method in comparison to 
the usual method of measuring diameters.” 
For his recommendation Hare ef a/.” and 
Ziskin®® applied the method in their publi- 
cations. The procedure being generally un- 
known in this country, it seems appro- 
priate to deal with its technique and with 
its application in a more detailed fashion. 


METHODS 


The ¢echnique is as follows: The contour of the 
sellar projection is traced on a transparent 
glass plate, lucite sheet, or cleared roentgen 
film. One of the heavier lines of a transparent 
squared millimeter paper or rule is superim- 


posed on the upper limits of the sellar contour, 
or the tracing can be placed on the millimeter 
graph paper in a similar fashion. The procedure 
becomes more expedient when the heavier lined 
centimeter divisions or its main square subdi- 
visions (50, 25, 10, and § sq. mm.) fall within 
the limits of the sellar tracing. A count is there- 
by obtained in a matter of seconds by simply 
adding or subtracting the single or broken 
square millimeters which do not fall within the 
confines of these square subdivisions. 

Sartorius* has recommended eliminating the 
tracing by placing the millimeter paper directly 
upon the roentgen film for measurement. It is 
presumably a quicker method. However, since 
there are frequently many confusing contours, 
one cannot be certain that he is selecting the 
correct outlines in the course of the direct 
counting. Only by tracing the outlines can one 
be certain that the correct contours are being 
used. 

It is possible to trace the sellar outline di- 
rectly on the graph paper. However, the milli- 
meter paper usually is not sufficiently transpar- 
ent for the details to be clearly seen. The con- 
tour also may be traced directly on the back of 
the transparent square millimeter rule. How- 
ever, the rule easily becomes scratched by re- 
peated tracing and this interferes with later 
measurements. 

Karlin?’ has measured the area in square 
millimeters by the use of a planimeter. It is a 
very accurate method feasible for direct meas- 
urement from the film with the aid of a horizon- 
tal view box. 

Hare ef a/.” have introduced a practical modi- 
fication of the method for quick determination 
of the approximate sellar size. They have 
traced the most often occurring sizes and shapes 
on a millimeter squared rule which they have 
called a “sellameter.” One selects the tracing 
which is nearest in size and shape to the sella 
in question. When greater accuracy is desirable 
—e.g., in statistical studies, or in following the 
change in size in individual cases—one must 
correct for difference in the standard tracing 
and the measured sella. In the time required for 
choosing the nearest standard and correcting 
for difference, one may easily and more exactly 
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measure the entire sella. On the commercial 
sellameter the contours are very thick; the mid- 
dle of the thick lines should be used to accept 
the numbers assigned to these tracings. 

In determining the sellar area, only two di- 
mensions are considered. In previous re- 
ports'+.!6.18 [ made use of a nucho-frontal pro- 
jection, which demonstrated the third dimen- 
sion. (In some respects its aim is similar to the 
Towne view with which I became acquainted 
later.) The practical value of the measurement 
of the roentgenological width is limited. In the 
lateral view, the target-to-sella and sella-to- 
film distances are nearly constant in adults. In 
the nucho-frontal, and even more so in the 
anteroposterior oblique view, these distance re- 
lationships depend to a great extent on the 
shape of the skull. Therefore, the roentgeno- 
logical enlargement of the width on these views 
is not uniform. Cardillo and Bossi® recommend 
determination of the greatest width of the sellar 
floor by laminagraphy and the authors multiply 
the surface area, measured by the described 
method, with this width to obtain the capacity 
of the sella turcica. The selection of this width 
is in accordance with the recommendation of 
Hrdlitka.* It conforms more nearly to the real 
width of the pituitary gland than does that of 
the tuberculum or dorsum sellae. Namiki e¢ a/.37 
have found on dried skulls that there is a paral- 
lelism between surface area and capacity of the 
sella. Their finding conforms to the practical 
experiences which justify the usefulness of the 
sellar surface area. 

The technical factors mentioned in the paper 
of 1925 are antiquated. A §0 cm. target-film 
distance, heavy grain glass plates and intensify- 
ing screens were used at that time. The differ- 
entiation of the three dorsum contours, there- 
fore, was not possible. The use of a target dis- 
tance of 70 cm. brought about an increase in the 
size of the sellar area of 12 per cent because of 
the added use of the Bucky grid. The distance 
of 36 inches (92 cm.) now generally used elimi- 
nates this 12 per cent increase by enlargement 
so that the enlargement becomes again almost 
the same as it was in 1925. Kovacs,*! among 
others, revised my data using a 70 cm. target 
distance with Bucky grid. Recently, Mossberg,** 
in an extensive study, furnished additional data 
using a target distance of 60~70 cm. These re- 
sults conform generally to those of the original 
report. However, my previous data of the 
normal variation should be revised because of 
changes in technique since that time and 
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because the measurements then were based on 
a more homogeneous white European racial 
group. The establishment of norms for the more 
mixed American population appears necessary 
and appropriate. 


MATERIAL 


The present study to establish the normal 
variation of the size of the sella turcica in vari- 
ous age groups was made on material from the 
University of Illinois Hospitals. Roentgeno- 
grams with obvious gross pathology, with un- 
known age, and those unsuitable for measure- 
ments for technical reasons were excluded. The 
remaining cases were unselected and include 
cases with clinical pathology, but undetected 
roentgenologically. The exact racial distribu- 
tion is unknown, but approximately 20 per cent 
of the patients are colored, which is insufficient 
for racial comparison. Pruett** found the modu- 
lus of the diameters of colored sellae larger than 
that of white sellae. The broader concept of the 
normal and more heterogeneous racial mixture 
can lead to a somewhat wider range of normal 
limits. The films were made with a distance of 
36 inches, a Bucky grid, and a film-table dis- 
tance of 5.6 cm. 


RESULTS 


The data obtained for normal sellar size 
in various age groups of both sexes are 
shown in Tables 1 and 1 and in the graphs 
(Fig. 1, 2 and 3). Since one cannot consider 
as normal everything which occurs in a 
supposedly normal individual, statistical 
data must be employed, if possible, to de- 
termine the limits of normal. The values of 
M-+2e¢ can be regarded as normal limits, 
M-+co as middle sizes. The values between 
M-+o and M+2¢ belong to the borderline 
zones. The values outside of M +2¢ are ex- 
treme random cases. Statistical methods 
could be employed only for adults. The 
number of children included in most groups 
was not sufficient to establish statistical 
norms. Only the range of variation and the 
mean were determined. In the material 
presented the mean for boys was generally 
greater than that for girls in the ages of 
three to seventeen years. Over this age fe- 
male sellae were slightly larger than those 
of males. The mean (M) for adult males 
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TaBLe I 
NUMBER OF THE MEASURED NORMAL SELLAE AND THE SIZE OF THE SELLAR AREA IN SQUARE MILLIMETERS 
IN THE DIFFERENT AGES AND SEXES (VARIATION AND MEAN) 
Male Female Total 

| N | Range | Mean N | Range Mean || N | Range Mean 

— 4 wk. 4 1I- 16 | 14.5 || 4 10- Ig 8 19 14.0 
2- 6 mo. 22 13- 396 | 19.7 || 12 I1— 28 36 19.4 

| 
7-12 mo. 14 17— 38 | 26.0 || 13 18— 38 37 17- 3 27.2 
13-18 mo. 15 2o- 42 | 32.3 21— 46 3 20- 46 
Ig-30 mo. 19 28- 54 | 38.8 || 14 27- 54 40.6 || 33 27- 54 39.6 
3-Syr. | 40 30- 69 48.0 27 29- 69 46.0 || 67 29- 69 47.2 
6—- 8 yr. 33 58.9 27 37— 72 51.3 || 60 79 55-5 
Q-IL yr. 3I 43- 86 65.0 19 43- 80 64.0 || $50 43- 86 64.5 
> ) > 

I2-I4 yr. 29 47— 89 71.8 22, 46- 98 09:5 i} -§1 46- 89 
I§-I7 yr. 30 | 46-104 80.6 17 | 45- 92 78.8 | 47 45-104 80.0 
18-20 yr. 33 §4-121 83.2 28 | 5§8-113 84.4 61 54-121 3.8 
21-50 yr. 244 §$9-125 86.1 247 58-120 37.62 | 491 58-125 86.7 
51-60 yr. 54 60-118 88.0 46 59-119 87.0 || 100 $9-119 87.5 
61- yr. 40 58-118 86.5 || 30 78-114 90.4 | 70 58-118 88.6 


was 86.1, and for females 87.2 sq. mm. 
Namiki et a/.37 found the mean on roent- 
genograms of 83 dried skulls, taken at 100 
cm. target distance, as 82 sq. mm. For prac- 
tical purposes, the values of 58 and 120 sq. 
mm. can be regarded as the limits of nor- 
mal sellar area in adults, 70 to 105 sq. mm. 
representing the middle sizes. The total 
number of adult cases in the age groups 
above fifty years was insufficient for com- 
parison with adults below fifty. However, 


one gains the impression that there is a 
moderate tendency to larger sellae over 
fifty years of age. 

An interesting finding is that, contrary 
to several authors, including the writer, the 
mean of the adult female sellae over eight- 
een years of age is slightly larger than that 
of adult males. This fact was established 
also by Mossberg.*® Hrdlitka® found on a 
limited number of dried skulls that the fe- 
male sellae are smaller in whites and larger 
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STATISTICAL EVALUATION OF ADULT MALE AND FEMALE SELLAE 


| M+2¢ M+oa 
| | | } | 
Age | N | Median} Range | | | | Percent cent 
| | | | 
| cases | | cases 
MALES 
21-50 | 244 86 s9-125 | 15.2 15.4 | §5.9-117.2 | 97.9 | 71.1-101.7 | 67.9 
§1—60 54 | 89 60-118 | 13.0 15.8 69.8-121.4 | 95-5 | 76.8-105.6 63.6 
61- 40 | 89 58-118 15.8 18.9 | 54-9-124.4 100.0 | 7° 63.9 
FEMALES 
21-50 | 247 86 | 58-120 15.8 | §7.2-118.9 98.7 | 72 70.3 
51-60 | 46 | 87 | $S9-II9 | 12.6 14.7 | 62.2-116.9 | 94-7 | 74-9-102.2 | 68.4 
61- | 30 | 8g 78-114 | 11.8 13.0 | 68.4-118.0 | 100.0 | 80.2-105.0 | 73-9 
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Fic. 1 and 2. Development of the sellar size (mean and range in different ages). 
Fig. 1. Male. Fig. 2. Female. 


in colored skulls as compared to the male 
sellae. On the contrary, Pruett®* found 
slightly higher values for the modulus of 
the three sellar diameters of white females, 
and lower values for colored females, than 
for male sellae; further, that the female 
sellae were relatively larger proportionally 
to the cranial circumference than were the 
male. It is also possible that some enlarge- 
ment of the sellae may occur in connection 
with pituitary hypertrophy in young mul- 
tiparous females. Kl6ppner*® found, for in- 
stance, that the sellar area of 10 nulliparous 
females varied from 57 to 104 sq. mm., and 
in 10 multiparous females varied from 55 


to 131 sq. mm. If the majority of the fe- 
males are multiparous, it may influence the 
results. This question requires further in- 
vestigation. 

The question often arises as to the re/a- 
tionship of the size of the skull to that of the 
sella. The data obtained by various authors 
are not in agreement. Kadanoff”’ reports 
no significant correlation. On the contrary, 
Pruett®® found a definite correlation be- 
tween sellar size and circumference of the 
skull. The literature contains references 
concerning a relationship of length of the 
skull and sellar size. Table 111 gives the sel- 
lar area in square millimeters as well as 
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Fic. 3. Development of the sellar size (mean and 
range in different ages of both sexes). 


skull length in a group of adult males. 
There is no constant and definite correla- 
tion between the two measurements. In 
every group of sellar size one finds smaller 


TABLE III 


RELATION OF SELLAR SIZE TO THE LENGTH 
OF SKULLS OF ADULT MALES 


Length of Skull 

Sellar Size | Number 
(sq.mm.) | of Cases Range Mean 
(mm.) (mm.) 
50- $9 5 201-215 209.9 
60 —69 37 IgI—225 210.1 
70- 79 70 178-231 
80- 89g 71 196-232 
gO- 99 72 189-240 211.0 
100-I0g 4! 198-232 
21 205-230 213.8 
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and larger skull lengths and only in the 
borderline groups was a slight parallelism 
found. When measured sellae were smaller 
than 70 sq. mm., the arithmetic mean of the 
skull length was about 2 mm. shorter than 
the length of the groups with middle-sized 
sellae. If the sellae measured over 100 sq. 
mm., this mean was about 2 mm. greater 
than in middle-sized sellae. 

The establishment of norms of sellar size 
is necessary in order to apply the method 
for theoretical investigations and clinical 
examinations. 


DISCUSSION 


The measurement is aimed mainly’ to 
facilitate the description and the morpho- 
logical differentiation of normal and abnor- 
mal sizes of the sella turcica. 

It is evident that for academic investiga- 
tions measurements are necessary. 

For clinical purposes, the subjective esti- 
mation by eye is sufficient if the sella is of 
average shape and size, or if the deviation 
is conspicuous. However, the visual differ- 
entiation may be very delusive in special 
cases, e.g., when the size is close to the bor- 
derline, or when the sella profile is obscured 
by several contours or confusing clinoid 
bridges. In such dubious cases the measure- 
ment is more reliable. It is also very valu- 
able and illustrative when one can compare 
the same sella in different periods, by ob- 
serving its growth, progress of pituitary 
pathology, or in describing the degree of 
deviation from normal size. Of course, a 
lesser trained examiner will resort to the 
support of measurements more often than 
the experienced skull diagnostician. 

The diagnostic practical significance of 
sellar size and its measurement should not 
be over- or underestimated. As every medi- 
cal sign, also the sellar size has various 
limitations in clinical use. There is a certain 
degree of parallelism between the growth 
of cavitary bone formations and their con- 
tent, accordingly also between pituitary 
fossa and gland, particularly during undis- 
turbed juvenile development. But the 
parallelism is not constant. The discrep- 
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ancy is influenced by various factors. The 
sella cavity is not enclosed entirely by bony 
walls. A decrease in size of the hypophysis 
will not be followed by decrease in size of 
the bony bed. Physiological events in the 
complex endocrine system, ¢.g., atrophy 
due to aging and also other processes, may 
decrease the hypophyseal size, without 
change of the sella. The sella may be en- 
larged, without exceeding the normal limits, 
due to the wide normal range. Additionally, 
the size of a gland is not always proportion- 
al to its function. The qualitative structure 
of the same sized gland may be different. 
Tumor tissue may also replace a part of the 
gland, without enlarging it. All these limi- 
tations do not detract from the diagnostic 
importance of the measurements, as every 
medical sign should be evaluated within 
the framework of the other clinical and 
roentgenological findings in a given particu- 
lar case. 

Knowledge of the limitations facilitates 
the understanding and evaluation of the 
discrepancies that one finds occasionally, 
such “abnormal” values without evi- 
dence of disease and conversely ‘“‘normal”’ 
values with obvious pathology. However, 
a sella with a size outside of normal limits 
must be considered “‘abnormal.”’ In the case 
of a large sella described by Benjamin! 
there was no evidence of disease for years; 
ultimately, fulminating cerebral symptoms 
led to death, and autopsy revealed a large 
pituitary tumor. Routine autopsy of all 
pituitary glands by Costello® showed in 
22.5 per cent adenomas of various types 
and sizes without clinical symptoms. All 
cases with borderline or larger sellar size 
must be followed with the possibility in 
mind that symptoms may appear at a 
later date similar to an asymptomatic 
struma. Yet such cases occur only rarely. 
An “abnormal” sellar size usually has defi- 
nite clinical significance. 

A sellar size below the “normal” limits is 
usually the result of a pituitary hy poplasia. 
It can be a sign of a present or of a previous 
childhood endocrine disturbance. 

Sellae above the “normal” limits of size 
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may be of (1) intrasellar, or (2) extrasellar 
origin. (1) Intrasellar origin: (a) the idio- 
pathic, constitutional type; (b) hyper- 
plasia, such as in polyglandular endocrine 
diseases; (c) pituitary tumors; however, 
some pituitary adenomas, particularly the 
basophilic tumors, cause very little, if any, 
enlargement. (2) Extrasellar origin: (a) 
space-occupying suprasellar or parasellar 
lesions invading the sellar cavity directly; 
(b) any space-occupying intracranial lesion 
giving rise to increased intracranial pres- 
sure; frequently a secondary internal hy- 
drocephalus causes dilatation of the third 
ventricle and its bulging into the sellar 
cavity. Increased intracranial pressure 
caused by cerebral neoplasms, without hy- 
drocephalus, occasionally produces changes 
of the sella.2! The differentiation of the vari- 
ous types of sellar enlargements can be 
made frequently from the other roentgeno- 
logical findings. In other instances, the ad- 
ditional help of the clinical data may be 
required. 

A review of the pertinent literature re- 
veals that this method of measurement of 
sellar size was applied for clinical diagnos- 
tic examinations as well as for develop- 
mental and constitutional investigations. 


SUMMARY 


The technical details of a method, 
originally introduced by the author, are 
described for the roentgenographic meas- 
urement of sellar area in median plane 
projection. The related literature is also 
considered. 

2. Norms of sellar size are established 
and reported for various age groups of both 
sexes, obtained on the racially mixed ma- 
terial of the University of Illinois Hospitals. 

The concepts of “normal” and “ab- 
normal” size of the sella turcica are dis- 
cussed and the clinical significance of small- 
er or larger sellar sizes briefly summarized. 

4. The method is in use for constitutional 
and developmental investigations and for 
clinical diagnostic examinations. 


840 South Wood St. 
Chicago 12, Illinois 
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THE ROENTGENOLOGICAL AND PATHOLOGICAL 
ASPECTS OF TUBERCULOSIS 
OF THE SKULL 


By JOSE P. TIRONA, M.D. 
From the X-Ray Service, National Orthopedic Hospital 
MANDALUYONG, RIZAL, PHILIPPINE ISLANDS 


UBERCULOSIS of the bones of the 

skull is rare. In 1933 Straus® found only 
220 cases in the world literature. The rec- 
ords of the New England Peabody Home 
for Crippled Children revealed only 2 cases, 
or 0.§ per cent. However, in China, Meng 
and Wu? reported more than 70 cases in 
fourteen years, and an authority‘ on skele- 
tal tuberculosis made this remark: ‘“Tuber- 
culosis is, of course prevalent in China and 
this frequency is not surprising.”’ But pul- 
monary tuberculosis is also prevalent in 
the Philippines with annual mortality of 
over 35,000 for a population of about 20 
million. There are also numerous cases of 
skeletal tuberculosis. At the National 
Orthopedic Hospital at Mandaluyong, 
Rizal, Philippine Islands, in the out- 
patient department alone one can see as 
many as § or 6 cases of skeletal tuberculosis 
in one morning. Yet in spite of the abun- 
dant material in this hospital, there were 
only 3 cases of tuberculosis of the skull 
during the last five years, or 0.4 per 
cent. 

This great discrepancy, of the incidence 
of skull tuberculosis as seen in two different 
clinics, in China and in the Philippines re- 
spectively, two Oriental countries, whose 
inhabitants are practically the same as far 
as modes of life and foods are concerned 
and in both of which pulmonary tubercu- 
losis is prevalent, gives rise to speculation 
as to what causes it. Are there any racial 
predisposing chemicobiologic factors in this 
type of skeletal tuberculosis or are the 
Filipino physicians not skull-tuberculosis 
conscious, which leads to deficient case 
findings? No opinion can be given on the 
first question as there is no study being 
made on the subject at present. As to the 
second part of the question, in my personal 


opinion, failure to perform routine roent- 
genological examination of the skull, espe- 
cially in the presence of skeletal tuberculous 
focus or foci elsewhere in the body, is prob- 
ably a factor to be considered in the non- 
detection of many cases of skull tuberculo- 
sis. The present practice in this hospital not 
to roentgenograph the skull unless there 
are symptoms referable to the head, even 
in spite of multiple foci elsewhere in the 
body, is conducive to missing many of these 
cases. Many investigators have revealed in 
their studies that a lesion in the flat bones 
of the skull per se is very rare and that a 
high percentage (Meng and Wu, 95 per 
cent; Sanchis-Olmos, 100 per cent) of 
these cases are accompanied by lesions in 
other bones or parts of the body. A similar 
impression is gained from the 3 cases herein 
presented. One should not wait for clinical 
symptoms to develop before a routine 
roentgen examination is ordered as many 
of these cases appear insidiously, nor is 
there any localized manifestation in the 
skull in the early stages. In the late stages, 
especially when perforation of the inner 
table takes place, symptoms may be mani- 
fest due to meningeal irritation or localized 
cerebral pressure. This fact is well illu- 
strated in Case 1, where the first focus of 
infection was in the distal end of the first 
right metatarsal and, probably later, in the 
left os calcis. While the patient was under 
observation, she developed an “‘epileptic- 
like” attack according to the description of 
the nurse on duty. Had not this symptom 
developed, roentgenograms of the skull 
would not have been taken and this case 
would certainly have been missed because 
there were not at first any symptoms refer- 
able to the skull to warrant routine roent- 
genologic examination. 
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PATHOLOGY 


According to the autopsy studies of 
Hiibschmann and Randerath, the skeletal 
seedings after hematogeneous dissemina- 
tion from a primary focus of infection are 
very great in number and affect almost all 
the bones. But there are a few of these 
skeletal impregnations that develop to a 
stage of clinical manifestation in certain 
cases but not in others, and that certain 
type of lesion has a predilection or prefer- 
ence for certain bones and joints. As to 
what is the real cause is not definitely de- 
termined and there are several theories 
offered. 

Kramer and Wiese? think that the pre- 
dilection of skeletal tuberculosis for certain 
areas is influenced by the greater circula- 
tory hazard of the infected zones. Ely, 
Cowan and Gonzalez-Aguilar think that 
zones rich in lymphoid elements are the 
parts infected. Gonzalez-Aguilar refutes 
the theory of Kramer and Wiese that tuber- 
culosis of the flat bones of the skull is rare, 


Fic. 1. Case 1. P.T., female, Filipino, aged fifteen, 
complained of pain and swelling on the dorsum of 
the right foot and later in the right ankle. Roent- 
genogram showed tuberculous osteitis of the right 
first metatarsal and right os calcis. There was also 
left active pulmonary tuberculosis and pleuritis. 
The skull shows multiple caseous foci, some with 
sequestrum formation, while others are bone cav- 
erns. 
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Fic. 2. Case 1. Roentgen-ray check-up of the skull 
of P.T. after seven months, showing marked re- 
calcification of lesions. Improvement was also 
noted in other foci of the body. 


because these bones are too poor in lym- 
phoid elements in spite of their great vas- 
cularity. 

Personally, I am more in favor of the 
latter theory because in tuberculosis of long 
bones, like the femur, a tuberculous focus 
in the epiphysis or metaphysis is frequent, 
whereas in the diaphysis it is rare. The 
question then arises as to why is this so in 
spite of the apparent abundance of bone 
marrow in the shaft. I think this can be ex- 
plained histologically in this way. The bone 
marrow is composed of yellow and red mar- 
row. The yellow marrow consists mostly of 
fat and very little true marrow tissue. The 
red marrow has very little fat but is rich in 
vascular lymphoid tissue. The embryonic 
medulla of all bones contains fetal red 
marrow, but later in life, a large portion of 
the medulla of the shaft of the long bones 
in man is converted to yellow marrow. The 
red marrow, however, persists in the epiph- 
ysis and cancellous bone of the metaphysis, 
hence the frequency of osseous foci in the 
epiphysis or metaphysis, and the rarity 
in the shaft or diaphysis. 

The lesion begins from the diploe and ex- 
tends either externally or internally or 
both, in the form of cone-like destruction. 
When both tables are involved, an hour- 
glass deformity is produced. Some investi- 
gators believe that this cone-like form of 
osteolysis is quite characteristic of skull 
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tuberculosis and can be used to differ- 
entiate the lesion from syphilis of the 
skull. 

The frontal and parietal bones are the 
most commonly affected and the caseous 
type is the most frequently encountered. 
The cases presented in this report are of the 
caseous type. The focus of infection in the 
skull may be single or multiple. The ex- 
ternal tables were generally destroyed first, 
as the destructive process appeared to be 
more advanced, because of being caseous, 
while the inner tables were later involved 
as they showed incomplete destruction as 
manifested by the presence of sequestra 
formation surrounded by rings of osteol- 
ysis. In case 1, where the lesions were 
multiple, the impression gained during the 
biopsy was that there seemed to be inter- 
communicating channels filled with necrot- 
ic and granulation tissues between these 
areas of necrosis. If this observation were 
correct then it gives rise to the question as 
to whether these multiple foci of infection 
in the skull are mere direct extensions from 
a single focus or activation of the numerous 
skeletal seedings by an exudative caseous 
type of infection causing wide spread of the 
lesions in the skull or both. Meng and Wu 
believe that sudden appearance of multiple 
lesions is indicative of failure of the general 
resistance of the patient; however, this is 
not my experience in the 3 cases herein re- 
ported, which are too few for definite con- 
clusions to be drawn. 

The granular type of infection is rare. So 
far there was only one case that was roent- 
genologically and clinically suspicious but 
it was not included in this report, because 
no biopsy could be done. 


ROENTGEN FINDINGS 


Early roentgen findings in skeletal tuber- 
culosis are few and not specific. The reason 
for this is that the structure of the bony 
tissue is not ideal for the detection of small 
lesions. Sometimes lesions that are macro- 
scopically visible are still not demonstrable 
in the roentgenogram. This is in contrast 
to pulmonary tuberculosis in which mini- 
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mal lesions are easily detected on the film, 
because the air content of the alveoli gives 
a good contrast or background for the 
minimal densities cast by the infiltration. 
This early or meager roentgen finding gives 
rise to the so-called “‘negative roentgen 
phase” of skeletal tuberculosis. For the 
proper detection of an early osseous focus, 
it must be of sufficient size and demon- 
strable in the routine or conventional roent- 
gen-ray positions. In view of this fact, early 
roentgen findings do not help much in 
diagnosis without other supplementary 
examinations. 

The first roentgen finding 1 in active tu- 
berculosis of bones or joints is osteoporosis 
or decalcification, which is a nonspecific 
chemicobiologic phenomenon. The extent 
and degree of decalcification depends upon 
the number of foci and type of lesion. Osteo- 
porosis is better appreciated in tuberculous 
osteoarthritis in the epiphyseal and meta- 
physeal portions of the long bones. The 
exudative type of lesion gives the greatest 
degree of decalcification. Osteoporosis is an 
index of activity of the skeletal lesion, as re- 
calcification is an index of healing. Some- 
times the decalcification is so great that it 
gives a false impression that the bone has 
been destroyed. 

The roentgenologic findings in the granu- 
lar type depend upon the evolution of the 
osseous lesion. In the destructive process of 
the bone by the granulation tissue, there is 
a localized area of rarefaction or subnormal 
density with sharply defined borders. 
Roentgenologically, this shadow is not dif- 
ferent from other osteolytic processes pro- 
duced by other infections, fibrous dys- 
plasia, tumors, etc. If the osseous focus 
is active, it increases in size, as shown by 
serial roentgenograms. If the granular 
lesion undergoes a caseous process, a bone 
cavern is produced. If the focus becomes 
quiescent, a dense ring is formed, indicative 
of fibrous tissue formation, which has a 
tendency to displace the granulation tissue. 
Generally a residual focus is seen in the 
roentgenogram after healing, the density 
of which approaches that of normal, except 
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in children where restitutio ad integrum is 
still possible. 

In the caseous type where the necrosis of 
the bone is rapid due to the disturbance of 
blood supply, the caseous focus becomes 
dense. This density in the beginning is not 
easily detectable roentgenographically un- 
til the perifocal decalcification has attained 
a certain degree of intensity, in which case 
the roentgen appearance then is that of an 
osteolytic ring surrounding a dense area— 
the caseous focus. The density increases as 
the deficiency of blood supply becomes 
more complete on the theory that ischemia 
increases the precipitation of calcium salts, 
just as hyperemia produces decalcification. 

The caseous focus may be destroyed by 
nearby granulation tissue or eliminated 
through fistulization, and thus a_ bone 
cavern is formed. Roentgenographically, a 
bone cavern produced by a caseous type is 
the same as that of a granular or mixed 
type of lesion. Differentiation can only be 
established through serial roentgenograms 
showing the evolution of the lesion. During 
the process of healing, there is a diminution 
of the area of rarefaction with evidence of 
recalcification. 


DIAGNOSIS 


The criterion for the diagnosis of skeletal 
tuberculosis, like that of pulmonary tuber- 
culosis, is the demonstration of tubercle 
bacilli. With the present routine methods 
of bacteriological examination, these ba- 
cilli are not easily demonstrable without 
much loss of time, so that other supple- 
mentary methods of examination must be 
utilized before a working etiologic diagnosis 
is established. For this reason, a knowledge 
of the values and limitations of these special 
examinations is timely. 

Roentgenology in the Diagnosis of Skeletal 
Tuberculosis. Roentgenology as a special 
method of examination in the diagnosis of 
skeletal tuberculosis furnishes a_ rapid 
method of determining the location and 
extent of the lesion. However, it has the 
disadvantage in not detecting minimal or 
early lesions and its probable etiologic 
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nature without considering other suppor- 
tive data. From a roentgenologic stand- 
point, the fundamental question to be con- 
sidered is whether the abnormal features in 
the roentgenograms are associated with or 
caused by tuberculous infection. This cannot 
be unequivocably answered from the study 
of the roentgenogram alone, as the shadows 
produced by tuberculosis are not suffi- 
ciently characteristic, although serial roent- 
genograms may be most helpful. And it is 
also not the responsibility of the roent- 
genologist to give an exact etiologic diag- 
nosis. 

Tuberculin Test. A positive tuberculin 
reaction means that an individual has, at 
some time, harbored tubercle bacilli in his 
body, but it does not necessarily mean that 
active clinical tuberculosis is present or has 
ever existed. In an adult, a positive reac- 
tion may be the residual of a spontaneous 
healed tuberculosis contracted during child- 
hood. 

Bacteriologic Examination. \n the bac- 
teriological examination, demonstration of 
tubercle bacilli in the smear, histopatho- 
logical section, culture and guinea pig inoc- 
ulations are the methods used. However, 
failure to demonstrate the tubercle bacilli 
with these methods in suspected cases does 
not rule out its absence. 

Histopathologic Examination. In biopsy 
examination a good specimen is essential. 
Oftentimes too necrotic a tissue or an un- 
satisfactory specimen is sent to the pa- 
thologist which of course gives very little in- 
formation and naturally the pathologist 
will give a noncommittal report such as 
chronic infection. A good biopsy specimen 
must not only include the pathologic por- 
tion but also part of the normal tissue so 
that the transitional changes can be well 
appreciated and at the same time can be 
utilized for bacteriological studies. Coop- 
eration, therefore, is necessary between 
clinician and pathologist in order to obtain 
a good biopsy specimen. 

The clinician, radiologist and pathologist 
must be familiar with the evolution and the 
different types of tuberculous lesions. 
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Knowledge of these conditions is important 
as histopathological findings vary with 
these factors. 

Students from different schools are more 
or less unanimous as to the fundamental 
pathologic phenomena that take place in 
skeletal tuberculosis. Gonzalez-Aguilar be- 
lieves that three phenomena exist: exuda- 
tiye, productive or granular, and caseation. 
These phenomena are always present and 
what consitutes the different pathological 
types is the preponderance of one of these 
phenomena. 

In- the initial exudative lesion of tuber- 
culous osteitis the signs of vascular response 
are generally manifested by different reac- 
tions such as cellular, toxic, and chemical. 
The histopathological picture of cellular 
reaction is the presence of premature, 
mature polymorphonuclears and _ large 
mononuclears around a blood vessel. The 
toxic reaction is generally accompanied by 
areas of bone necrosis of varying degrees of 
severity. The chemical reaction is mani- 
fested by a nonspecific chemicobiologic 
phenomenon; osteoporosis or decalcifica- 
tion which can be demonstrated in the 
roentgenogram. The clinical manifestation 
is early abscess formation, since there can 
be nothing else to represent this collection 
of histologic elements or leukocytes. 

The exudative type of lesion is mostly 
seen in tuberculosis of the spine, where 
paravertebral abscesses are oftentimes 
formed, but none, so far as I know, has 
been reported in the skull. 

In the productive or granular type, there 
is new tissue formation in the form of 
typical granulation tissue filled with tuber- 
cles. It is this granulation tissue that de- 
stroys the bone. The _histopathological 
findings of the typical granular lesion con- 
sist of areas of lymphocytes, giant cells, and 
fibroblasts. The nuclei of the giant cells 
may either be arranged peripherally or 
packed across the center. At times these 
areas of lymphocytic infiltration with giant 
cells are surrounded by concentric fibro- 
blasts forming whorls or tubercles. These 
cubercles are quite characteristic of the 
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granular type of tuberculous osteitis. The 
blood vessels are generally congested and 
numerous. 

In the caseous type, the infected zone of 
the bone is deprived of circulation and 
central necrosis is produced. The necrosis 
produced in this type is primary in contrast 
to that of the exudative type which is 
secondary. 

Histopathological examinations of gran- 
ulation tissue may be negative, while others 
are positive for tubercles, the reason for 
this is that granulation tissue of granular 
osteitis is specific, whereas granulation tis- 
sue of the exudative or caseous types is 
generally nonspecific, except in mixed 
types. This is probably one of the facts 
which gives rise to confusion in the minds 
of some clinicians when they order for a his- 
topathological examination of some granu- 
lation tissues for further verification of a 
case that is clinically and roentgenologically 
that of skeletal tuberculosis, because the re- 
port of the pathologist is nonspecific chronic 
infection. In granular tuberculous osteitis 
the main function of the granulation tissue 
is destructive, while in the other two types 
it is mostly that of repair. 

This concept of specific or nonspecific 
reaction may also be applied in the exami- 
nation of exudates. For example, in hydrar- 
throsis of a knee joint with a tuberculous 
osteitic focus, repeated aspiration may 
prove negative by culture or animal inocu- 
lations, and yet the case is clinically and 
roentgenologically tuberculosis. This can 
be explained by the fact that the focal 
osteitis produces a nonspecific perifocal 
reaction in the form of hydrarthrosis. But 
when the focus is located in that portion of 
the epiphysis close to the synovial mem- 
brane or in the synovial membrane proper, 
it will produce tuberculous synovitis and 
later osteoarthritis. The perifocal reaction 
in this case is generally specific and the 
chances of demonstrating the tubercle ba- 
cilli are great. A similar condition takes 
place in pulmonary tuberculosis. Tubercu- 
lous parenchymal lesions per se may give 
rise to nonspecific pleuritis, but with the 
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involvement of the pleura, the pleuritis be- 
comes specific. 

The equilibrium between bacterial viru- 
lence and host resistance is another factor 
which may change the histopathological 
picture, depending upon the evolution of 
the lesion. A granular or an exudative type 
may become granular or exudative caseous 
or fibroproductive. The use of antibiotics 
may also influence the histopathological 
findings, as shown by the studies of one of 
the members of the staff of the National 
Orthopedic Hospital by performing biopsy 
examinations before and after a series of 
streptomycin therapy in skeletal tubercu- 
losis. 

Because of the various factors that may 
affect the histopathological pattern of skel- 
etal tuberculosis due to different tissue re- 
actions, the result of the biopsy examina- 
tion is only considered presumptive, except 
in certain cases where there is typical tu- 
berculous tissue formation and final etio- 
logic diagnosis rests on isolating and identi- 
fying the tubercle bacillus. It must be ad- 
mitted that diagnosis of skeletal tubercu- 


Fic. 3. Case 11. R.B., male, Filipino, aged three 
years, with the chief complaint of headache and a 
small mass in the right frontoparietal region. The 
roentgenogram shows tuberculous osteitis, caseous 
type, with sequestrum formation. Later the patient 
showed loss of vision in one eye. Further roent- 
genographic and histopathologic studies showed a 
destructive process of the optic foramen of the 
affected eye, of tuberculous nature also. 
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Fic. 4. Case ut. J.C., male, Filipino, aged thirteen, 
with the chief complaint of a lump on the dorsal 
spine. Roentgenograms showed tuberculosis of D-9 
and D-10 with suspicious paravertebral abscess. A 
roentgenogram of the skull was made because of a 
small mass on the forehead which showed a de- 
structive process about 0.5 cm. in diameter of the 
outer table of the frontal bone, extending into the 
diploe but without involving the inner table. This 
case illustrates an early lesion of the skull. 


losis, especially in atypical cases, is at 
times very difficult, but a thorough follow- 
up examination and observation may yield 
sufficient evidence to establish an etiologi- 
cal diagnosis of tuberculosis beyond a rea- 
sonable doubt. If tubercle bacilli cannot be 
readily demonstrated and a working diag- 
nosis is necessary for the management of 
the case, the clinical, roentgenological and 
histopathological findings must be corre- 
lated and carefully evaluated by the clini- 
cian. The activity of the osseous focus 
must also be determined to as great an 
extent as possible as this is also necessary 
in the management or treatment of the 
case. 


= 
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SUMMARY 


Three cases of tuberculosis of the skull 
of the caseous type are reported. The ap- 
parently low incidence of skull tuberculo- 
sis in this report is probably because the 
hospital staff is not skull-tuberculosis con- 
scious which led to deficient case findings. 
The gross pathology is faithfully portrayed 
on the roentgenogram except in severe de- 
calcification when it might give the false 
impression of a destructive process. Some 
confusion in histopathologic diagnosis is 
explained on the basis of modern concepts 
of pathology of skeletal tuberculosis. The 
criterion for the diagnosis is the isolation 
and identification of the tubercle bacillus, 
although to a certain extent the demon- 
stration of typical tuberculous tissue for- 
mation in the histopathological section may 
be sufficient. The results of other supple- 
mentary methods of examination are con- 
sidered presumptive and a brief review of 


NOVEMBER, 1954 


their value and limitations is hereby given. 
In establishing a working diagnosis in the 
absence of a positive evidence of the dis- 
ease, the clinical, roentgenological and his- 
topathological findings must be carefully 
evaluated and correlated. 


294 Fortuna St., Pasay City 
Philippine Islands 
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PULMONARY HISTOPLASMOSIS 


By ROBERT J. REEVES, M.D. 
Department of Radiology, Duke University School of Medicine 


DURHAM, NORTH CAROLINA 


ROBABLY not since White and Hill’s® 

report on pulmonary calcification in 
1950, has there been a complete report on 
this subject until Furcolow and Grayston? 
reported the occurrence of histoplasmosis 
in epidemics. 

White and Hill believed the etiology of 
this calcification was an enigma. Many in- 
vestigators described the calcification to be 
healed miliary tuberculosis. A contribution 
to a better understanding of the etiologic 
problems of pulmonary calcification was 
made by the observation that in certain re- 
gions many individuals with such calcifica- 
tion did not react to tuberculin. 

Christie and Peterson,! in 1945, demon- 
strated a relationship between nontubercu- 
lous pulmonary calcification and skin sen- 
sitivity to histoplasma. A filtrate of a cul- 
ture of histoplasma was demonstrated.° 

Several writers have commented on the 
geographic distribution of histoplasma in- 
fection. Long and Stearns® found the great- 
er prevalence of pulmonary calcification in 
the Eastern Central region. It is now be- 
lieved that more cases were found in this 
location simply because Ray Brook State 
Tuberculosis Hospital and others were on 
the lookout for the infection. 

Sources of infection were vague at first, 
but later found to be due to dust exposure. 
The dust of threshing machines and the 
dust about the habitat of pigeons and do- 
mestic fowl were found to contain the or- 
ganisms. 

Furcolow and Grayston? mention the 
fact that histoplasmosis as occurring in epi- 
demics has received very little attention. 
They discuss the twelve epidemics reported 
and outline some of their characteristics. 
It is noted that epidemics of histoplasmosis 
consist of cases with a disseminated pneu- 
monitis which tend to heal by eventual cal- 
cification. The criteria used in establishing 
an epidemic are as follows: 


1. Isolation of Histoplasma capsulatum 
from the soil at the point source of the 
epidemic. 

The presence of positive serological 
tests for histoplasmosis. 

3. The presence of positive histoplasmin 

skin tests. 

4. The development of miliary calcifica- 

tion reported. 

The reported epidemics were widespread. 
In 1938, an epidemic in Plattsburg, New 
York, was described as “acute miliary 
pneumonitis.” 

An epidemic at Camp Gruber, Okla- 
homa, in 1944, was reported as “‘an unusual 
pulmonary disease.” 

An epidemic reported as “‘cane sickness,” 
occurred near Fareman, Arkansas, in 1947. 

An epidemic occurred in Cincinnati, 
Ohio, in 1947, and was reported as “‘pneu- 
monia of unknown etiology.” 

“An unusual type of pulmonary disease 
involving six members of a family” was re- 
ported in Detroit Lakes, Minnesota, in Jan- 
uary, 1948. 

An epidemic called “angleworm pneu- 
monitis,” occurred in Madison, Wisconsin, 
in 1948. 

An epidemic was reported by Loosli, 
Grayston, Alexander and Tanzi‘ as “pul- 
monary histoplasmosis in a farm family.” 

At Camp Crowder, Missouri, an epi- 
demic of pneumonitis was reported in 1943 
as “‘atypical pneumonia.” 


ROENTGENOLOGIC ASPECTS 

Due to the marked similarity of the 
roentgenographic findings, definite criteria 
are laid down. In the acute infection, the 
lesions are relatively large, irregular, dis- 
crete patches of consolidation. The lesions 
are usually distributed throughout both 
lungs (Fig. 1). There may be a mild infec- 
tion, however, where the infiltrate is 
small or patchy in character. Lymph node 
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Fic. 1. Roentgenogram showing acute 
pulmonary lesions. 


enlargement is usually present. 

The lesions tend to clear in a varying 
period of months, and most of them persist 
to heal by fibrosis or calcification. These 
small calcific densities vary from 0.5 mm. 
to 3 mm. in diameter. Section of the lungs 
shows these small densities throughout the 
lung parenchyma with no particular rela- 
tion to anatomic structures. These lesions 
will vary in degree of fibrosis, calcification 
and necrosis. After these lesions heal, there 
is no inflammatory reaction, either acute or 
chronic, immediately adjacent to these nod- 
ules. 

Only rarely are relapses reported. Pa- 
tients showing these calcified lesions in the 
lungs are almost invariably sensitive to his- 
toplasmin skin tests. 


CASE REPORT 


M.G. (History No. C8233), a thirty-nine 
year old white carpenter came into the hospital 
May 1, 1947, with a history of working with six 
other carpenters in taking down a colored 
church belfry. This belfry had been used for 
years by pigeons and there was an estimated 
half ton of pigeon manure deposited on the 
floor. There were also a few young squabs, and 


NovEMBER, 1954 


Fic, 2. Roentgenogram showing the usual calcifi- 
cation seen in healed histoplasmosis. 


several (6 or 8) dead pigeons were found in the 
loft. The patient ate 2 or 3 of these young 
pigeons and two weeks later, on May 13, he 
noted a mild general malaise and some fever, 
but continued to work until two weeks later 
when he had severe chills followed by high fever 
and a rash over the antecubital spaces. He had 
a severe inspiratory chest pain throughout his 
lungs. His cough was productive of about 30 cc. 
of black thick sputum. The diagnosis of “flu” 
was made by his local physician and he was 
started on sulfonamides. Slight blood was noted 
in the sputum from time to time. Blood was 
observed by his family physician in his urine on 
several occasions. Albumin was also present. 
Penicillin was started May 24 and continued for 
four days. He received about 1,000,000 units 
during this time. The patient was delirious on 
several occasions during the four days before 
admission. 

Upon admission to Duke Hospital, tempera- 
ture was 38.8°C., pulse 88, respiration 22, and 
blood pressure 120/68. Physical examination 
showed numerous fine to medium moist rales 
over both lungs, with the rales more numerous 
in the axillae and at the bases. In addition, there 
were scattered sonorous and sibilant rhonchi 
which varied in location and intensity. The 
heart was not enlarged and there were no mur- 
murs. The liver was felt four fingerbreadths be- 
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low the right costal margin and the spleen one 
to two fingerbreadths below the left costal 
margin, 

A roentgenogram of the chest showed diffuse, 
patchy densities varying in diameter from 5 
mm. to 2 cm., scattered uniformly from apex 
to base throughout both lungs. No free fluid 
was found. Hemoglobin 12.8 gm.; red blood cell 
count, 4,550,000, white blood cell count, 5,350, 
with a differential count of 55 per cent poly- 
morphonuclears, 2 per cent stabs, 2 per cent 
juveniles, 2 per cent eosinophils, 22 per cent 
large lymphocytes, I per cent monocytes, 10 
per cent small lymphocytes; 6 per cent abnor- 
mal mononuclears were seen in the blood film. 
Many of the polymorphonuclears had dark 
staining cytoplasmic granules. Sedimentation 
rate 42 mm. per hour corrected; hematocrit, 
42; spinal fluid showed 4 polymorphonuclears 
and the Pandy and benzidine tests were nega- 
tive; spinal fluid pressure; urine, clear amber, 
specific gravity 1.023, acid reaction, negative 
for albumin, sugar and acetone; microscopic 
examination showed an occasional white blood 
cell, no red blood cells or casts. 

The patient was given intravenous fluids and 
penicillin continued at the level of 25,000 units 
every three hours. Temperature remained about 
104°F. until the morning of May 29 and then 
dropped to normal and had remained normal up 
to May 31. He was discharged and has remained 
well since (Fig. 2). 


SUMMARY 


This report deals with a case of relatively 
benign pulmonary disease which presents a 
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typical roentgenological appearance of dis- 
seminated pulmonary calcification. The 
disease seems to have a direct relationship 
to organic dust, pigeons and certain fowl 
(White and Hill). 

Skin sensitivity is found in a very high 
percentage of cases of disseminated pul- 
monary calcification. 


Duke University School of Medicine 
Durham, North Carolina 
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MANIFESTATIONS OF HODGKIN’S DISEASE OF 
THE GASTROINTESTINAL TRACT* 


By U. V. PORTMANN, M.D.,t E. F. DUNNE, M.B., and J. B. HAZARD, M.D. 


SUALLY the first signs of Hodgkin’s 

disease are enlargement of superficial 
or intrathoracic lymph nodes. Occasion- 
ally the first manifestations of the disease 
will be referable to the gastrointestinal 
tract. During the last ten years (1942-1952) 
a diagnosis of Hodgkin’s disease was con- 
firmed in 217 patients seen at the Cleveland 
Clinic, Of these, the first and only manifes- 
tations on admission were referable to the 
stomach in 6 cases, the jejunum in one and 
the ileocecal region in one. Instances of 
both Hodgkin’s granuloma and Hodgkin’s 
sarcoma were found, but Hodgkin’s para- 
granuloma as described by Jackson and 
Parker were not encountered. 

Schlagenhaufer (1913) is credited with 
reporting the first case of Hodgkin’s dis- 
ease limited to the gastrointestinal tract, 
although Pitt (1889) had earlier described 
involvement of the stomach and duodenum 
in the course of Hodgkin’s disease. We have 
reviewed the literature since 1913, and 
have found reports of approximately 200 
cases in which the gastrointestinal tract 
was the principal or only site of involve- 
ment detected. Most of these cases have 
been included in previous reviews of the 
subject, notably those of Coronini (1926), 
Hayden and Apfelbach (1927), Singer 
(1931), Sherman (1938), and Bini and 
Parvis (1940). 

Different criteria have been used by 
various authors in determining what cases 
should be considered as primary Hodgkin’s 
disease of the gastrointestinal tract. In our 
review we have included only those in 
which the gastrointestinal lesions were 
clinically predominant or manifest first 
and in which the lesion occurred as a single 
focus. It seemed most practical to limit the 
presentation to the cases in which gastro- 


intestinal symptoms were of clinical prom- 
inence not only because the primary site 
is often difficult to determine, even at 
autopsy, but because the management of 
the gastrointestinal problem will seldom 
be influenced significantly by the presence 
of history of minor lesions elsewhere. Limi- 
tation of the series to those cases with a sin- 
gle gastrointestinal focus makes it possible 
to correlate more clearly the clinical and 
roentgenologic findings with the patho- 
logic observations. 

The lesions involving the esophagus, 
stomach, small intestine, and colon will be 
considered separately. 


ESOPHAGEAL LESIONS 


Esophageal involvement in Hodgkin’s 
disease is extremely rare. Chioléro (1935) 
found only 3 instances in the literature, in 
2 of which there was associated involve- 
ment of cervical lymph nodes; the third 
had widespread disease. He mentioned also 
1 other unreported case, primary in the 
esophagus, and described another of his 
own; in both of these, autopsy failed to re- 
veal any lesions elsewhere, even in the 
local lymph nodes. All of these esophageal 
lesions resembled carcinoma clinically and 
roentgenologically. In a series of 174 cases 
of Hodgkin’s granuloma, Jackson and 
Parker found a lesion in the esophagus only 
once. The diagnosis of Hodgkin’s granu- 
loma had been madein cervical lymph nodes, 
when dysphagia developed and esophagos- 
copy showed “‘a large, freely bleeding and 
obstructive neoplastic process at the junc- 
tion of the middle and lower thirds.” Bi- 
opsy confirmed the diagnosis of Hodgkin’s 
granuloma. Following “appropriate x-ray 
therapy” no trace of the lesion could be 
found by roentgenologic examination. Sev- 


* From The Cleveland Clinic Foundation and The Frank E. Bunts Educational Institute. 
+ Present address: Tucson Tumor Institute, 712 N. Fourth Ave., Tucson, Arizona. 
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eral months later the patient died of un- 
known causes. No instance of esophageal 
involvement was found in our series. 


GASTRIC LESIONS 


Steindl reported the first case of primary 
gastric Hodgkin’s disease in 1924. We 
have found reviews of 45 additional cases 
which satisfied the criteria previously out- 
lined. We report an additional 6 cases ob- 
served at the Cleveland Clinic in the past 
decade (1942-1952), making a total of 52. 

The stomach is the most frequent site of 
involvement by isolated gastrointestinal 
lesions of Hodgkin’s disease. The chief 
symptoms encountered, and their dura- 
tion, are summarized in Table 1. 

The epigastric pain simulated that due to 
peptic ulcer, sometimes even to the extent 
of being relieved by food or alkali. Sooner 
or later it usually became constant and se- 
vere, although a number of patients ex- 
perienced only vague distress. Weight loss 
was usually a prominent feature, many pa- 
tients losing 20 to 30 pounds within a few 
months. Gastric carcinoma was therefore a 
frequent clinical diagnosis, particularly in 
view of the roentgenologic findings (to be 
discussed). The figure given for the inci- 
dence of anorexia (41 per cent) may be 
somewhat low; all 6 of our patients ex- 
perienced this symptom. Melena occurred 
occasionally. 

Of the relevant laboratory data, the only 
changes which occurred with any consist- 
ency were hypochromic anemia and achlor- 
hydria. The former was present in a mild 
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INCIDENCE OF OUTSTANDING SYMPTOMS IN GASTRIC 
HODGKIN’S DISEASE 


(52 Cases) 


Per Cent 


Epigastric pain 84 
Weight loss 81 
Anorexia 41 
Nausea and/or vomiting 38 
Weakness 21 


Diarrhea 12 


Hodgkin’s Disease of the Gastrointestinal Tract 


773 


TABLE II 
SITES OF GASTRIC LESIONS 


(52 Cases) 


Antrum only 

Entire stomach 

Antrum plus pars media 
Pars media only 

Cardiac end only 

Pars media plus cardiac end 


| 
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or moderate degree in 85 per cent; the 
latter in 50 per cent of patients on whom 
these examinations were performed. The 
total white blood count and differential 
count were usually within normal limits. 
Eosinophilia was rare. 

Site of Lesions. The incidence of involve- 
ment of the various portions of the stomach 
is shown in Table 11. 

Lesions which involved the cardia ex- 
tended to the lower esophagus in several 
cases (Pirkey and Roberts; Scott and For- 
man). Those involving the antrum ex- 
tended similarly into the duodenal bulb in 
a number of instances (Singer; Koenig and 
Culver). 

The lymph nodes along one or both cur- 
vatures were involved in practically all 
patients, although, in several, they were 
apparently free of disease (Supino; Browne, 
etc.). 

Gross Pathology. The cases reported can 
be grouped into three more or less distinct 
morphologic types: 

(1) Infiltrating: Infiltration and thicken- 
ing of the gastric wall was the most fre- 
quent type of lesion and occurred in 60 per 
cent of cases reported. Of all these, about 
50 per cent were localized to one segment 
of the stomach, usually the antrum; the 
remainder involved most or all of the stom- 
ach. When infiltration involved the body 
or fundus, the gastric rugae were usually 
prominent, stiff and thickened; however, 
in the antrum where the folds are normally 
smaller, they tended to be obliterated. 
Small, nodular elevations were frequently 


Per Cent 
5 
5 
5 
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scattered over the mucosa. Sometimes one 
or more of these were as large as I to 2cm. 
in diameter, but more often they were 
much smaller so that they were not appar- 
ent on barium studies. Virtually all of the 
infiltrating lesions showed shallow super- 
ficial ulcerations or erosions, which were 
usually extensive. The only exceptions 
were the small and presumably early le- 
sions, as in the case described by Comando. 

(2) Polypoid: These also were common- 
est in the antrum and body. They varied 
in size from 5 to 10 cm. in diameter and 
occurred in 20 per cent of the patients re- 
ported. Practically all were ulcerated near 
the apex. The adjacent gastric wall often 
showed infiltration, and sometimes small 
satellite nodules were evident around the 
main lesion. 

(3) Ulcerating: In these cases the out- 
standing lesion was a large deep ulceration 
usually in the antrum or body, occurring in 
20 per cent of patients. Some of the ulcers 
had a maximum diameter of 9 cm. There 
was always some infiltration of the sur- 
rounding wall. In one of our own cases 
(Case 11), the Hodgkin’s disease appeared 
to arise in the margin of a large peptic 
ulcer. 

Roentgenologic Diagnosis. The anatomic 
changes observed on barium meal exam- 
ination reflect the morphologic changes de- 
scribed, so that nothing can be gained from 
enumerating them in detail. Unfortunately, 
the lesion of Hodgkin’s disease seen roent- 
genologically simulates carcinoma so close- 
ly that in most patients a differential diag- 
nosis is impossible. In the case of deep ul- 
ceration with surrounding infiltration, car- 
cinoma probably will be the only diagnosis 
considered. The circumscribed tumor will 
simulate, at times, a benign gastric tumor 
such as leiomyoma, when no surrounding 
infiltration is apparent. In the infiltrating 
type, however, suspicion may be aroused 
of a lesion other than carcinoma. Infiltrat- 
ing Hodgkin’s disease (as in the more com- 
mon lymphosarcoma) differs from infiltrat- 
ing carcinoma in three respects. In Hodg- 
kin’s disease (a) peristalsis, though sluggish, 
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is often preserved; (b) there is less tendency 
to produce a fixed narrowing of the lumen; 
(c) nodularity or polypoid changes of the 
mucosa in the involved region occur much 
more frequently. 

The superficial variety of gastric car- 
cinoma may also retain these two features; 
the underlying reason in both cases is the 
same, i.e. the gastric muscle is not sufh- 
ciently involved to have lost its functional 
capacity completely. 

Treatment and Prognosis. Practically all 
patients in whom definitive treatment was 
attempted have undergone surgical resec- 
tion as a natural consequence of the fact 
that the lesions usually were considered to 
be carcinoma until histopathologic exam- 
ination established the diagnosis of Hodg- 
kin’s disease. It is clear that lengthy survi- 
val periods can be achieved by resection in 
favorable cases, with or without radiation 
therapy even when limited lymph node me- 
tastasis is demonstrated. This is illustrated 
by two of Madding’s patients who were 
living six and eight years, respectively, 
after resection, despite local lymph node 
involvement. Far too few patients have 
been followed for an adequate period to 
establish even an approximate five year 
survival rate; but where the initial response 
was satisfactory, a considerable number 
survived several years at least. 

Postoperative roentgen therapy to the 
local lymph drainage areas would appear 
to be indicated in view of the known re- 
sponse of Hodgkin’s disease, and the prev- 
alence of lymph node involvement. How- 
ever, it has been employed in too few in- 
stances to establish its value. Primary 
roentgen therapy might be considered 
where the diagnosis can be established pre- 
viously (¢.g., by gastroscopic biopsy) or in 
presumptive cases where Hodgkin’s disease 
has been demonstrated in superficial nodes 
and the patient is a poor surgical risk. No 
cases of Hodgkin’s disease of the stomach 
proved histopathologically and treated by 
roentgen therapy alone have been encoun- 
tered in our review of the literature. Al- 
though 1 patient with Hodgkin’s granuloma 
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(Case vi) in our series was so treated, the 
disease progressed. There is a report by 
Craver and Herrmann of 1 case (presuma- 
bly Hodgkin’s granuloma of the stomach) 
that did respond favorably to primary 
roentgen therapy. A woman, aged twenty- 
nine, had experienced “gastric distress and 
diarrhea” two and one-half years after a 
diagnosis of Hodgkin’s disease in neck and 
mediastinal lymph nodes had been made. 
Gastroscopy showed “nodular and linear 
infiltration in the pars media with hemor- 
rhages.” “High voltage x-ray therapy” was 
given. Symptoms disappeared and two 
months later there was no evidence of the 
lesion by gastroscopy. The patient re- 
mained well for five and one-half years ex- 
cept for continued enlargement of a cer- 
vical lymph node. It is highly probable that 
this case represents a satisfactory response 
to primary roentgen therapy for gastric 
Hodgkin’s disease even though the dosage 
was moderate. The diagnosis of gastric 
Hodgkin’s disease was presumptive, since 
no histopathologic study of the lesion was 
obtained. 

It is possible that primary roentgen ther- 
apy might constitute satisfactory manage- 
ment of gastric lesions, presumably due to 
Hodgkin’s disease, on the basis of demon- 
strations of concurrent or previous involve- 
ment elsewhere. However, there are insufh- 
cient case reports for a positive statement. 


SMALL INTESTINAL LESIONS 


Hodgkin’s disease of the small intestine 
formed the second largest group of gastro- 
intestinal lesions. We have found 45 cases 
reported in the literature and add 1 of our 
own. In a number of other instances the 
small intestine was reported involved in 
conjunction with the stomach or colon, or 
both, but these cases have been eliminated 
from the series. 

The morphologic types were similar to 
those found in the stomach. The infiltrating 
variety comprised 60 per cent of the total 
group, the ulcerating type 14 per cent, and 
the polypoid tumors 26 per cent. 

The duration of symptoms was less pro- 
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III 


PREDOMINANT SYMPTOMS IN 45 CASES OF HODGKIN’S 
DISEASE OF THE SMALL INTESTINE 


1. Abdominal pain 
2. Diarrhea 

3. Vomiting 

4. Distention 
5. Loss of weight 

6. Fever 

7. Palpable mass 

8. Evidence of peritonitis 

g. Exsanguinating hemorrhage 


longed than for lesions of the stomach: In 
37 per cent of shorter duration than three 
months, in 26 per cent from three to six 
months, and in 37 per cent symptoms per- 
sisted from six to twenty-four months. 

The symptoms associated with small in- 
testinal lesions are summarized in Table 
Ill. 

The commonest site in the small intestine 
is the jejunum or proximal ileum as shown 
in Table tv. 

In a larger number of cases the duode- 
num was involved in continuity with the 
jejunum, and in a few cases with the gastric 
antrum. 

Duodenal lesions were available for study 
in 6 cases, and were characterized by rapid 
onset of symptoms, and accompanied by a 
short history varying from several days to 
several months. 

A brief summary is presented in Table v. 

The distribution of the remaining small 
intestinal cases according to clinical mani- 
festation is shown in Table v1. 

Both acute and chronic obstruction were 
reasonably common. Among the former a 
frequent cause was intussusception due to 
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DISTRIBUTION OF SMALL INTESTINAL LESIONS 


Per Cent 
1. Duodenum 12.5 
2. Jejunum or proximal ileum §5.0 
3. Terminal ileum 20.0 
4. Entire small intestine 12.5 
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TABLE V 


SUMMARY OF 6 CASES OF HODGKIN’S DISEASE OF THE DUODENUM 


776 
Author Lesion 
Chini InGiltration and 3rd parts 
with ulceration 
2. Kanner Diffuse infiltration and ulcera- 


. Marchand and 
Guibert 


we 


4. Paltauf 
(Case 2) 


5. Vasiliu 


tion 


Stenosing infiltration 3rd part 


Ulcer 2nd part 


Ulcer 2nd part, duodenitis, 


peritonitis 


* mptoms 


Severe epigastric colic, remit- 
tent fever, jaundice 


Vague abdominal pain; clini- 
cal diagnosis ‘‘appendicitis” 


Epigastric distress; weight 
loss 
Epigastric distress; weight 


loss 


Acute abdominal symptoms; 
clinical diagnosis acute pan- 
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Remarks 


Postoperative death 
Postoperative death 
Alive and well 9 mo. 


after resection 


Death without resec- 
tion 


Postoperative death 


creatitis 


6. Jackson and Infiltration 2nd and 3rd part 


Parker 


Weakness, 
weight loss 


vomiting; rapid Death from disease 


a polypoid tumor. The borderline between 
chronic obstruction and “enteritis” types 
was necessarily somewhat vague. We have 
classified as “obstructing,” cases in which 
vomiting was a major discomfort, and as 
“enteritis syndrome” those instances char- 
acterized mainly by diarrhea. Perforation 
was common in both the ulcerative and in- 
filtrative types. Exsanguinating hemor- 
rhage occurred in a few cases but was rare 
in relation to the group as a whole. 
Roentgenologic Diagnosis. The changes 
observed in the course of barium examina- 
tion of the small intestine depended, as in 
the stomach, on the morphology of the par- 
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SMALL INTESTINAL LESIONS CLASSIFIED BY 
CLINICAL SYNDROMES 


(39 Cases) 


Per Cent 
1. Small intestinal obstruction 45 
2. Enteritis syndrome 20 
3. Peritonitis following perforation 18 
4. Symptoms suggesting appendicitis 5 
5. Unclassified 12 
100 


ticular lesion and the presence or absence 
of obstruction. No specific features were 
demonstrated. The more localized lesions 
will probably be diagnosed as carcinoma or 
lymphosarcoma; the more diffuse lesions 
as regional enteritis. However, if one is 
aware of the morphologic types encoun- 
tered, the possibility of Hodgkin’s disease 
of the intestine will be considered when 
such a lesion is associated with proved in- 
volvement of superficial lymph nodes. 
Prognosis and Treatment. The prognosis 
is less favorable than for gastric lesions. 
Forty per cent of patients were beyond as- 
sistance when first seen and died without 
treatment. More than half of the remainder 
died following laparotomy. The prevalence 
of obstruction, perforation or severe diar- 
rhea is responsible for a poor prognosis, al- 
though a number of patients did survive 
resection. Many were dead less than six 
months later. Others were lost to follow- 
up. The longest survival reported is that 
of a patient of Biebl, who remained well 
for five years following resection of a 
jejunal lesion, and then underwent a second 
resection for a recurrence from which he 
again recovered. Our own patient having 
Hodgkin’s granuloma (Case vi) remains 
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Author 


1. Jackson and 
Parker 


to 


. Pisseru 


(Case 1) 


. Braine 


4. Pilotelos 


. Pape 
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TaBLeE VII 


SUMMARY OF 8 CASES OF HODGKIN’S DISEASE OF THE COLON 


Lesion 


Symptoms 


Mass involving appendix Weight loss, melena consti- 


and cecum 


Infiltration of cecum 


Infiltration of cecum 


Infiltration of cecum 


Infiltration at splenic flex- 


pation and diarrhea, pain 
and mass 


Five attacks of “appendici- 
tis” in 2 years 


Pain and mass right lower 
quadrant 


Clinical diagnosis: “acute 
appendicitis” 


Peritonitis 


Remarks 


Resection, 
death 


postoperative 


Appendectomy; postoper- 
ative death 
Resection. Well 
later 


4 years 


Appendectomy; postoper- 
ative death 


Dead when reported 


ure, with perforation 


6. Stoyalowski Mass in colon with adherent 


Abdominal pain; distention 


Resection, Living 2 years 


(Case 2) small intestine later 

7. Siegmund Ulcerating mass in rectum Clinical diagnosis: “‘carci- — 
(Case 1) noma” 

8. Gallart Mones  Circumscribedtumoronrec- Tenesmus, mucosanguine- Dead when reported 
and Roca de tum. Smaller nodules near ous discharge, weight loss, 
Vinals by melena 


well twenty months following resection 
and postoperative roentgen therapy. We 
believe this to be the treatment of choice for 
operable lesions for the same reason recog- 
nized in gastric Hodgkin’s disease. Inopera- 
ble lesions should receive a trial of roentgen 
therapy. 


LESIONS OF THE COLON 


With the exception of the esophagus, the 
colon is the most infrequent site of solitary 
gastrointestinal lesions in Hodgkin’s dis- 
ease. We have found only 8 such cases re- 
ported in the literature. These are sum- 
marized in Table vir. Several authors have 
mentioned other instances, but case reports 
are not available. There are also a number 
of reviews which discuss combined involve- 
ment of the terminal ileum and cecum, and 
many reports of colon involvement asso- 
ciated with lesions at other levels in the 
gastrointestinal tract. No instance of Hodg- 
kin’s disease of the colon was found in our 


own series; however, in Case vit paracecal 
tissues were infiltrated by Hodgkin’s sar- 
coma producing a defect and the appendix 
was involved. 

The morphologic characteristics are sim1- 
lar to those in the stomach and small intes- 
tine. 

Lesions of the cecum or ileum and cecum 
are apt to be confused clinically with ap- 
pendicitis and, roentgenologically, with 
carcinoma, tuberculosis or other inflamma- 
tory lesions. Elsewhere in the colon"the:cir- 
cumscribed lesions resemble carcinoma ‘and 
the diffuse lesions resemble ulcerative’ coli- 
tis. Resection with postoperative roentgen 
therapy would again appear to be the treat- 
ment of choice. 


REPORT OF CASES 


Case 1. A man, aged fifty-nine, was first seen 
at the Cleveland Clinic on January 22, 1948, 
complaining of anorexia, weakness and post- 
prandial epigastric distress with persistent 
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A 


Fic. 1. Case 1. (4) Abnormal mucosal pattern in 
body of stomach, irregular deformity along both 
curvatures. (B) Gross specimen. Hodgkin’s sar- 
coma, ulcerating and infiltrating gastric wall. 
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eructation for seven months. He had lost 30 
pounds in that period. Physical examination 
showed evidence of weight loss and a tempera- 
ture of 99° F.; otherwise he was normal. There 
was no superficial lymphadenopathy. The blood 
was normal. The test meal showed achlorhydria 
and 4 plus fresh blood. Roentgenologic exami- 
nation of the gastrointestinal tract was reported 
as follows: Stomach shows abnormal mucosal 
pattern in the body with irregular infiltration 
along both curvatures (Fig. 14). 

Impression. Carcinoma of the body of the 
stomach. The chest, gallbladder, colon, and 
flat plate of the abdomen were normal. 

A laparotomy was performed on February 2, 
1948, and the stomach was found to be diffusely 
involved by a neoplastic lesion, with enlarged 
lymph nodes along both curvatures. A total 
gastrectomy was performed. 

Immediate postoperative course was un- 
eventful following discharge. Roentgen therapy 

was given elsewhere. His course was continu- 
ously retrogressive with progressive weight loss 
until his death June, 1949, eighteen months 
after admission. 

Pathologic Examinations (Fig. 1B). The speci- 
men was a totally resected stomach 24 cm. in 
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length on the greater curvature. A tumor mass 
was palpable over a wide area of the body, 
including the lesser curvature and much of the 
anterior and posterior walls, and on section the 
wall was found irregularly infiltrated over an 
area 15 by 14 cm. In this region the mucosa 
was irregular with coarse, rounded elevations of 
tan color and with small hemorrhagic areas and 
indefinitely outlined shallow ulcerations. The 
gastric wall was thickened to a maximum of 4 
cm. on the lesser curvature. The tissue was firm, 
rubbery and the sectioned surface bulging, 
glistening, gray-white and of “fleshy” appear- 
ance. Infiltration was evident a few millimeters 
from the proximal line of resection on the lesser 
curvature; the distal line was 7 cm. from the 
tumor mass. The fat tissue on the lesser curva- 
ture was infiltrated in several areas; the lymph 
nodes were enlarged and presented glistening, 
slightly everted, pearl gray cut surfaces. One 
such lymph node adjoined the pylorus. 

Pathologic Diagnosis. Hodgkin’s sarcoma of 
the stomach, body aspect, and lymph nodes of 
lesser curvature. 


Case 11. A man forty-seven years old was 
first seen in the Cleveland Clinic in August, 
1944, complaining of intermittent nausea for 
two years and anorexia of several months’ 
duration. In addition, he had had pain in the 
right anterior side of the chest for three months, 
intermittent vomiting for two weeks, recent 
tarry stools, and had lost 40 pounds in weight. 
Physical examination was negative except for 
evidence of weight loss. There was no superficial 
lymphadenopathy. The blood was normal. A 
“test meal” was not done. Roentgenologic ex- 
amination showed ‘‘an infiltrating lesion ex- 
tending from the pylorus to within 3 or 4 cm. 
of the cardia” (Fig. 2). The impression was in- 
filtrating carcinoma. The gallbladder, colon, 
and flat film of the abdomen and chest were nor- 
mal. Laparotomy was performed on October 10, 
1944, and revealed an infiltrating neoplasm of 
the stomach with enlarged lymph nodes along 
both curvatures. A gastric resection was per- 
formed. 

The patient was discharged following an un- 
eventful postoperative course. He appeared well 
at subsequent follow-up examinations and the 
blood count was normal. Progress barium meal 
examinations showed no recurrence. In Janu- 
ary, 1948, he returned complaining of cough for 
six months, sweating and afternoon fever which 
had persisted for one year. Examination at this 
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Fic. 2. Case 11. Irregular filling defect from pylorus 
to cardia due to Hodgkin’s granuloma. 


time showed enlarged lymph nodes in the left 
supraclavicular region, both axillae and the left 
groin. Roentgenograms showed middle lobe 
atelectasis. On January 14, 1948, a supra- 
clavicular lymph node was excised and histo- 
pathologic examination revealed Hodgkin’s 
granuloma. Following this, he was given roent- 
gen therapy elsewhere. In September, 1948, he 
returned complaining of abdominal pain and 
weakness and a large mass was palpable in the 
left upper quadrant. He was discharged to re- 
ceive roentgen therapy and, later, nitrogen 
mustard elsewhere. The response was poor, 
however, and he died on March 29, 1949, five 
years after admission. 

Pathologic Examination. The surgical speci- 
men removed at the first operation consisted of 
the distal portion of the stomach. Immediately 
proximal to the pylorus, and centered on the 
greater curvature, was a large irregular ulcer 
g.2 by 4.3 cm. and 1.5 cm. in depth. The stom- 
ach wall was thickened throughout and in the 
region of the ulceration was replaced by pinkish- 
white tissue with smooth, glistening cut sur- 
faces. The proximal line of resection was 2 cm. 
from the margin of the ulcer; the distal line was 
separated from it by the pylorus and duodenal 
cuff. Lymph nodes in the fat tissue of greater 
and lesser curvatures were not enlarged. 
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Fic. 3. Case 11. Irregularity in midportion of stom- 
ach, distortion of rugal pattern, ulcer on lesser 
curvature due to Hodgkin’s granuloma. 


Pathologic Diagnosis. Hodgkin’s granuloma 
of stomach; chronic ulcer with scar of muscu- 
laris. 

A supraclavicular lymph node was removed 
approximately three and a half years later. It 
was g cm. in diameter, encapsulated and with a 
moist, tan cut surface. 

Pathologic Diagnosis. Hodgkin’s granuloma of 
lymph node. 


Case 111. A forty-eight year old man was first 
examined at the Cleveland Clinic on January 9, 
1952, complaining of weakness and weight loss 
beginning six months previously. At that time 
he had been admitted to another hospital where 
he was given a thorough examination, including 
routine laboratory studies, urogram, electro- 
cardiogram, roentgenologic examinations of the 
chest and gastrointestinal tract, all of which 
were reported as having been normal. A biopsy 
specimen of an inguinal lymph node was diag- 
nosed as chronic inflammation. After a few 
months he developed anorexia and a dull aching 
pain in the epigastrium. He was re-admitted to 
the same hospital where the gastrointestinal 
tract was re-examined, and he was advised he 
had an “ulcer of the stomach.” When admitted 
to the Clinic, the significant findings were a 
large left axillary lymph node and several small 
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lymph nodes in the right axilla and both inguinal 
regions. Biopsy specimen of the left axillary node 
was reported as chronic inflammation. Routine 
laboratory studies were normal except for a red 
blood cell count of 4.3 million and a hemoglobin 
of 70 per cent. Gastric analysis was not made. 
Barium meal examination showed a definite ir- 
regularity in the midportion of the stomach 
with distortion of rugal pattern and ulceration 
on the lesser curvature side (Fig. 3). Peristalsis 
was diminished but still present in the involved 
region. The impression was carcinoma of the 
stomach. The chest films were normal. 

An exploratory laparotomy was performed on 
January 10, 1952, and an inoperable gastric 
neoplasm with multiple lymph node involve- 
ment was disclosed. Biopsy of the gastric wall 
was reported as Hodgkin’s granuloma. 

Roentgen therapy was begun on February 1, 
1952. The upper abdomen was cross-fired with 
two anterior oblique and two corresponding 
posterior oblique portals (12 by 15 cm.). The 
anterior portals each received 3,100 r (skin 
dose) and the posterior each 2,850 r (skin dose). 
Over-all treatment time was thirty-nine days. 
Two fields were treated daily, alternating an- 
terior and posterior pairs, 250 r per day. The 
physical factors were: 250 kv., half-value layer 
1.9 mm. of copper. The patient was discharged 
on an ulcer regimen. 

At progress examination on April 7, 1952, he 
had a large firm mass in the epigastrium and 
large lymph node in the left femoral triangle. In 
view of the poor response to roentgen therapy, a 
course of nitrogen mustard was given in four 
daily intravenous doses of 6.5 mg. starting on 
April 25, 1952, together with transfusions be- 
cause of anemia; cortisone was prescribed (50 
mg. q. 6 hr.) after which he temporarily im- 
proved but died six months after admission. 

Pathologic Examination. The biopsy specimen 
from the gastric wall was formed by several 
fragments, the largest was 0.5 by 0.5 cm., soft 
in consistency and tan colored. 

Pathologic Diagnosis. Hodgkin’s granuloma 
(biopsy of gastric wall). Chronic inflammation 
of lymph nodes. 


Case tv. A fifty-six year old woman was first 
seen at the Cleveland Clinic in May, 1951. Two 
years previously she had developed bilateral 
swelling of the parotid, submaxillary and lac- 
rimal glands, thought to be Mikulicz’s disease, 
and simultaneously an abdominal mass. Roent- 
gen therapy was applied to these regions in 
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another institution. Later she experienced 
anorexia and 45 pounds loss in weight. She com- 
plained also of an ache in the epigastrium ex- 
perienced mornings and relieved by eating. The 
significant findings on physical examination 
were bilateral small axillary lymph nodes. The 
blood was normal. Gastric analysis showed 
achlorhydria. On barium meal examination a 
large polypoid filling defect was seen in the body 
of the stomach (Fig. 44). The impression was 
polypoid carcinoma. Roentgenologic examina- 
tions of the gallbladder, colon and chest were 
normal. Gastroscopy showed multiple polypoid 
tumors in the distal three-fourths of the 
stomach, apparently covered by normal mucosa 
in some areas and by necrotic material in 
others. The impression was lymphosarcoma. 

Laparotomy on June 4, 1951, disclosed an ex- 
tensive infiltrating and polypoid neoplasm of 
the distal three-fourths of the stomach, together 
with numerous large lymph nodes along both 
curvatures. A gastrectomy was performed. 

Postoperative roentgen therapy was begun 
on June 18, 1951. The physical factors were 250 
kv., filter equivalent to half-value layer I.g mm. 
Cu; distance 80 cm., field size 10 by 15 cm. The 
dose was 20 r per day to a total of 2,600 r skin 
dose applied to anterior and posterior fields. 

The patient was seen in May, 1952, without 
complaints and no palpable enlarged nodes or 
abdominal masses. 

Pathologic Examination. The specimen was a 
portion of stomach, 14 cm. in length on the 
greater curvature (Fig. 4B). In the body, and 
extending to the proximal line of resection, the 
wall was thickened over an area 8 by 8 cm. 
Rugations in this area were broad and thickened 
and there was slight superficial ulceration. On 
section the gastric wall in the area was pale tan 
colored, and moist when sectioned. Lymph 
nodes in the fat tissue of the curvatures and in 
the omentum were enlarged to as much as 2 
cm., were distributed singly and in clusters and 
on section were pale tan and moist. 

Pathologic Diagnosis. Hodgkin’s granuloma 
of stomach and lymph nodes of curvatures and 
omentum. 


Comment. The lesion in the lymph nodes 
and in part in the stomach was evident as 
a diffuse infiltration of lymphocytes with 
scattered Reed-Sternberg cells and resem- 
bled Hodgkin’s paragranuloma. However, 
sections of gastric wall were found with the 
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Fic. 4. Case 1v. (4) Large polypoid filling defect; in 
body of stomach. (B) Gross specimen. Thickened 
rugations, superficial ulcerating due to Hodgkin’s 
granuloma. 
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Fic. 5. Case v. Large filling defect caused by 
ulceration of Hodgkin’s granuloma. 


typical structure of Hodgkin’s 
even in nonulcerated areas. 


granuloma, 


Case v. A thirty-seven year old man was first 
seen at the Cleveland Clinic in September, 
1941, complaining of epigastric pain of three 
years’ duration and loss of 24 pounds in weight. 
Roentgenograms of the stomach made one 
month previously at another hospital had 
shown a “large pyloric filling defect” (Fig. 5). 

Physical examination revealed only evidence 
of weight loss. There were no palpable lymph 
nodes. The blood findings were as follows: red 
blood cell count 4.9 million, hemoglobin 65 per 
cent, white blood cell count 12,750, with go per 
cent neutrophils, 7 per cent lymphocytes and 3 
per cent eosinophils. 

At laparotomy on September 12, 1941, the 
stomach was found to be involved by a “large, 
ulcerated, tumorous lesion,” and enlarged 
lymph nodes were present along both curva- 
tures. A subtotal resection was performed. 

Following his discharge the patient received 
a course of roentgen therapy elsewhere. He 
gained weight and felt well until April, 1942, 
when he began to lose weight again. He de- 
clined rapidly and was readmitted to the Clinic 
Hospital in June, 1942, in extremis. His red 
blood cell count had fallen to 1.2 million, hemo- 
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globin 26 per cent. In spite of supportive 
measures he lapsed into coma and died twenty- 
four hours later, nine months after operation. 

Gross Examination. The specimen consisted 
of the distal portion of the stomach with a short 
segment of duodenum and measured 20 cm. 
along the greater curvature. A firm tumor mass 
was present in the distal body, pyloric antrum 
and vestibule, 10.0 cm. in length, 6.0 cm. in 
transverse diameter, centered on the lesser 
curvature. The proximal line of excision was 1.0 
cm. from the neoplasm and the distal line was 
separated by a cuff of duodenum 1.0 cm. in 
length. Sections showed white tumor tissue re- 
placing the bowel wall entirely on the lesser 
curvature, but without extension into fat tissue. 
Numerous enlarged lymph nodes were present 
along the greater and lesser curvatures, the 
largest 2.0 cm. in diameter. 

Diagnosis. Hodgkin’s granuloma of the stom- 
ach and of lymph nodes of the curvatures. 


Case vi. A fifty-six year old man was first 
seen at the Cleveland Clinic on June 1, 1950, 
complaining of epigastric pain, tenderness and 
anorexia for the past year. A diagnosis of 
“stomach ulcer” had been made elsewhere eight 
months previously. He had lost 20 pounds in 
weight since the onset of his illness. Physical 
examination was negative. Barium meal exam- 
ination showed a constricting, infiltrating 
lesion in the antrum with ulceration (Fig. 64). 
Routine laboratory examinations, including 
blood count, hemoglobin and gastric analysis, 
were normal. At laparotomy on June 12, 1950, 
an extensive infiltrating, ulcerating gastric 
lesion was found, with lymph node enlargement 
on both curvatures. The stomach was resected. 

Roentgen therapy to the gastric region was 
started on June 22, 1950. Two 15 by 20 cm. 
transverse fields were employed, one in the epi- 
gastrium and the other posteriorly at the same 
level. The fields were alternated daily, each re- 
ceiving 250 r per treatment for a total of 2,500 
r each (skin dose) in twenty-five days. The 
physical factors were: 250 kv., half-v alue lay er 
1.9 mm. of copper. He was given a second simi- 
lar course of roentgen therapy elsewhere at a 
later date. His subsequent course has been 
satisfactory. When last seen on September 10, 
1952, he was symptom-free, and barium meal 
examination showed no recurrence or enlarged 
lymph nodes. 

Pathologic Examination. The specimen con- 
sisted of a portion of a stomach, 17.5 cm. in 
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length on the greater curvature (Fig. 68). 
There was a doughy thickening of the wall in 
the region of the distal body, pyloric vestibule 
and antrum. The serosa was smooth. The 
mucosa in this distal portion in a zone about § 
cm. in width, beginning at the pylorus, showed 
an irregular large shallow depression involving 
8o per cent of the circumference including the 
lesser curvature and all of the posterior wall. 
The mucosal surface was pale tan in this area. 
The sectioned gastric wall was irregularly 
thickened to a maximum of 8 mm. and was tan 
externally and gray on the mucosal aspect. The 
duodenal cuff and pylorus and the proximal 
gastric segment for a maximum of 4 cm. were of 
normal appearance. In the fat tissue of the 
curvatures there were scattered, enlarged 
lymph nodes, a maximum of 1.3 cm. in diame- 
ter, which were soft and on section tannish 
gray. 

Pathologic Diagnosis. Hodgkin’s granuloma 
of the stomach and lymph nodes of the curva- 
tures. 


Case vit. A sixty-nine year old woman was 
first seen at the Cleveland Clinic on July 19, 
1950, complaining of colicky right abdominal 
pain radiating to the epigastrium. The attacks 
of pain had begun about three months previ- 
ously and recurred with increasing frequency, 
accompanied by nausea and emesis, and ano- 
rexia. She had lost 12 pounds in weight. Physi- 
cal examination showed a small mass in the 
epigastrium. Relevant laboratory examinations, 
including blood counts, were normal. On barium 
meal examination a polypoid lesion was seen 
about 15 cm. beyond the ligament of Treitz 
with some dilatation of the small intestine 
proximally (Fig. 74). The impression was 
lymphosarcoma of the jejunum. The chest ex- 
amination was negative. On August 2, 1950, the 
involved segment of the jejunum was resected. 

A course of roentgen therapy to the abdomen 
was started on August 15, 1950. The abdomen 
was cross-fired through two anterior oblique 15 
by 20 cm. portals, each receiving 2,900 r (skin 
dose) in four weeks. The daily dose was 250 r to 
alternating portals. A direct posterior lumbar 
field received 2,000 r (skin dose) in eight days. 
The physical factors were: 250 kv., filter equiv- 
alent to half-value layer 1.9 mm. of copper. 
Since then the patient has gained weight and 
when last seen on September 2, 1952, two years 
after treatment, was apparently well. 
Pathologic Examination. The specimen con- 
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Fic. 6. Case vi. (4) Constricting infiltrating lesion 
in antrum of stomach with ulceration. (B) Gross 
specimen. Large shallow depression in lesser curva- 
ture and posterior wall due to Hodgkin’s granu- 
loma. 
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sisted of a segment of jejunum 1g cm. in length, 
in the midportion of which was an annular 
tumor mass, § cm. (Fig. 7B). There was a con- 
striction in this area, and the lumen was 
stenosed. The mucosa was locally ulcerated on 
the mesenteric aspect, including three- 
fourths of the circumference. On section the 
tumor was variably soft and firm, pink, and 
finely granular and infiltrated the bowel wall. 
The mesentery was greatly thickened to the line 
of resection, shortened in the regionFof the 
lesion, and included many enlarged lymph 
nodes. Lines of resection of the bowel appeared 
normal. 


Fic. 7. Case vu. (4) Deformity of polypoid lesion 
in the jejunum near the ligament of Treitz causing 
dilatation. (B) Gross specimen. Above, constricting 
ulcerating lesion in jejunum. Below, mesenteric as- 
pect showing constriction. Hodgkin’s granuloma of 
jejunum. 
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Pathologic Diagnosis. Hodgkin’s granuloma of 
the jejunum and mesenteric lymph nodes. 


Case vul. A thirty-six year old woman came 
to the Cleveland Clinic on November 6, 1951, 
complaining of pain in the right lower abdomen 
and fever of five weeks’ duration. Physical ex- 
amination revealed a tender mass in the cecal 
region, but was otherwise negative. Barium 
enema examination showed an irregular filling 
defect in the cecum and terminal ileum (Fig. 8). 
This was considered to be inflammatory. The 
patient was hospitalized and given antibiotics 
on the basis of a diagnosis of appendiceal ab- 
scess. The temperature returned to normal, 
symptoms subsided and she was discharged to 
the care of her family physician. She returned 
to the Clinic with recurrent symptoms, and a 
laparotomy was performed on January 9, 1952. 
A neoplastic mass was found in the cecal region 
and a right colectomy with end-to-side ileo- 
transverse colostomy was performed. No other 
masses, enlarged lymph nodes or involvement of 
other organs were palpable. 

Postoperative roentgen therapy was started 
on January 15, 1952. The lower abdomen was 
cross-fired through two anterior oblique and 
two corresponding posterior oblique 15 by 15 
cm. portals. Each portal received a total of 
2,000 r (skin dose) at the rate of 200 r per day, 
the anterior and posterior portals being treated 
on alternate days. The physical factors were: 
250 kv., filter equivalent to half-value layer 1.9 
cm. of copper, and the over-all treatment time 
was twenty-four days. At follow-up examina- 
tion she complained of right upper quadrant 
pain, anorexia and afternoon temperature of 
IoI to 102° F. Because of the poor response to 
roentgen therapy, a course of nitrogen mustard 
was given in 4 daily doses of § mg. intrave- 
nously, beginning on April 4, 1952. Following 
this she became afebrile and was discharged. 
She was living eight months after operation. 

Pathologic Examination. The specimens con- 
sisted of an appendix and a segment of ileum, 
cecum and ascending colon. The appendix was 
6 cm. in length, with noticeably thickened wall. 
The serosa was glistening and pale; the mucosa 
was granular, pinkish tan and moist and the 
thickened wall glistening and grayish white on 
section. The proximal portion was dilated so 
that the circumference was 3 cm.; the lumen 
was tapered to the tip. 

The intestinal segment was 28 cm. in length, 
the large intestine measuring 20 cm. Immedi- 
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Fic. 8. Case vii. Irregular filling defect in cecum 
and terminal ileum caused by Hodgkin’s sarcoma 
of appendix and paracecal tissues. 


ately adjoining the cecum and infiltrating the 
fat tissue was a firm mass § by 4 by 3 cm. 
formed by conglomerate nodules with grayish 
white smooth glistening cut surface of “‘fish- 
flesh” appearance. The mucosa of the cecum, 
colon and ileum were of usual character. 

Pathologic Diagnosis. Hodgkin’s sarcoma of 
the appendix and paracecal tissues. 


SUMMARY 


1. Hodgkin’s disease may first be mani- 
fested in the gastrointestinal tract. 

2. The literature regarding Hodgkin’s 
disease of the gastrointestinal tract has 
been reviewed. 

3. Eight cases of Hodgkin’s disease of the 
gastrointestinal tract occurring as the pri- 
mary manifestation have been reported. 
In six patients the first manifestations ap- 
peared in the stomach, in the jejunum in 
one, and in the ileocecal region in one.* 

Our experience and that reported in the 

* As this article was being completed a report of a case of 
Hodgkin’s sarcoma of the jejunum was found in The New Eng- 
land Fournal of Medicine, 1951, 244, 763-776. Also a case of 


“Gastric Hodgkin’s Disease” was reported by W. Ross Morris. 
J.A.M.A., 1952, 149, 1460. 
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literature indicate that lengthy survival 
periods can be achieved by resection in 
favorable cases, with or without radiation, 
even when limited lymph node metastasis 
is demonstrated. 
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CALCIFICATION WITHIN THE STOMACH WALL IN 
GASTRIC MALIGNANCY* 
CASE REPORT AND REVIEW OF LITERATURE 
By LAWRENCE E. BATLAN, M.D. 


CHICAGO, ILLINOIS 


department had occasion recently 
to examine a patient presenting dif- 
fuse nodular and punctate calcifications 
within the mass of a gastric malignancy. 
Although the appearance of the stomach 
left little doubt as to the nature of the lesion, 
the presence of pronounced calcification 
within the tumor did invoke a question 
in our minds as to the association of the 
gastric mass with the calcified densities. 
The relationship of gastric neoplasm and 
calcification is of exceedingly rare occur- 
rence. 

A review of the literature substantiated 
the apparent rarity of this roentgen find- 
ing. We have been unable to find any case 
of roentgenographic demonstration of calci- 
fication in a stomach neoplasm having been 
reported in the American medical litera- 
ture. Review of the foreign literature re- 
vealed that in 1939 Abel! reviewed 2 cases, 
I proved, and 1 probable, and added his 
own proved case. Four other cases have 
been reported, 1 by Reidel,” 3 by Ten- 
coni.* The purpose of this paper is to re- 
view these cases and add another to the 
meager list thus far reported, making the 
eighth reported case, the sixth proved one. 

Several additional cases, discovered on 
pathologic examination without roentgeno- 
graphic study, have been reported*:7"" but 
are not discussed here. 


CASE REPORT 


The patient, a white male, aged forty-seven, 

was first seen by his private physician on Sep- 
tember 6, 1951, complaining of evanescent up- 
per abdominal distress and bloating shortly 
after eating. The patient had recently been in- 
volved in an automobile accident, and the pos- 
sibility was entertained that these symptoms 
could have been attributed to the emotional 


anxiety related to this episode. He was seen 
again one month later, when further history 
determined the persistence of slight upper ab- 
dominal distress, most marked after food in- 
take. No other gastrointestinal complaints were 
elicited. Roentgenoscopic examination after in- 
gestion of barium revealed contraction of the 
gastric lumen, and disruption of the mucosal 
pattern. A complete gastrointestinal examina- 
tion made elsewhere was interpreted as “‘linitis 
plastica” of the stomach and pancreatic calci- 
fication plastered to the posterior wall of the 
stomach. 

He was admitted to the Michael Reese Hos- 
pital November 22, 1951, for further study and 
treatment. The past medical history was non- 
contributory, and at this time the patient mani- 
fested no weight loss, anorexia, nausea, nor 
vomiting. 

Physical examination revealed a well devel- 
oped, well nourished male, not apparently ill. 
No positive abdominal nor other findings per- 
tinent to the present illness were observed. 
Laboratory tests revealed the following: 


Examination Determination Normal Limits 
Serum amylase........ 144.6 units 70-170 units 
Serum lipase.......... 25 units 15-60 units 
Serum glucose......... 64 mg. % 7O-105 mg. % 
Serum urea nitrogen.... 21.6 mg. % 9g-I9 mg. % 
Serum total protein.... 6.7 gm. % 6-8 gm. % 
Serum albumin........ 4.2 gm. % 3-2-4.4 gm. % 
Serum total globulin.... 2.5 gm. % 2.6-3.8 gm. % 


Hematologic 


Hemoglobin—12.8 gm. and 82% 
Red blood cells—s,000.000 
Hematocrit—38% 

Mean corpuscular volume—76 
White blood cells—6. 400 

Color index—82 


Differential Count 
Polymorphonuclear leukocytes.................... 73% 
Monocytes........ 
Abnormal red cell types 


(normal—o to 20) 


* From the Department of Diagnostic Roentgenology, Michael Reese Hospital (Robert A. Arens, M.D., Director), Chicago, Illinois. 
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Roentgenologic Findings. Preliminary roent- 
genoscopic examination of the chest revealed no 
abnormalities. Examination of the upper gas- 
trointestinal tract by means of a barium meal 
demonstrated a normal esophagus. There was 
an extensively infiltrating tumor involving the 
distal two-thirds of the stomach, with no evi- 
dence of delay in emptying time; indeed, a 
somewhat increased rate of evacuation of 
barium into the duodenum was observed be- 
cause of a rigid patent pylorus. The cardia 
demonstrated marked coarsening of its folds 
and it was felt that this could represent addi- 
tional tumor infiltration. Immediately posterior 
to the barium-filled gastric lumen and displac- 
ing it anteriorly, a large calcified mass was ob- 
served (Fig. 1). The calcifications were of a mili- 
ary punctate type, homogeneously distributed, 
adjacent to the lesser curvature of the stom- 
ach, extending superiorly for a distance of 
several centimeters. The relation of the cal- 
cified mass to the stomach (whether it invaded, 
extended from or was entirely separate) could 
not be determined with certainty from this 
examination. Although the mass lay anterior to 
the position normally occupied by the kidney, 


Fic. 1. Film demonstrates the barium-filled gastric 
lumen with large calcified mass adjacent to its 
lesser curvature. 
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Fic. 2. A lateral film of the abdomen taken during an 
intravenous urogram discloses the calcified mass 
occupying the upper and anterior part of the ab- 
domen. 


it could not be excluded as representing a 
retroperitoneal mass invading the stomach. 
Another possibility considered was a hemangio- 
sarcoma invading the stomach, the nodular 
calcifications representing phleboliths. 

The duodenal bulb when filled presented a 
normal outline, but contained somewhat coarser 
folds than usual. No tenderness was present 
over the stomach or duodenum. 

An intravenous urogram demonstrated nor- 
mal urinary tracts bilaterally and a lateral view 
showed the calcified mass (Fig. 2) to lie an- 
terior to the left kidney, and apparently unre- 
lated to it. 

The impression gained was that the patient 
had a gastric malignancy, the relation of this to 
the calcification being of an indeterminate 
nature. 

Hospital Course. On November 27, 1951, 
under general anesthesia the abdomen was ex- 
plored. ‘“‘The exploration of the viscera revealed 
a diffuse malignant involvement of the stomach. 
That part of the stomach on the lesser curva- 
ture side was entirely involved by a diffuse hard 
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Fic. 3. Roentgenogram of surgical specimen demon- 
strating extensive thickening of entire gastric wall 
with encroachment upon the gastric lumen. Note 
the presence of punctate calcifications overlying 
the body of the stomach in the region normally 
occupied by the incisura angularis and extending 
for a short distance along the lesser curvature. 


tumor mass. Only a small part of the stomach 
on the greater curvature remained as original 
lumen. There was some infiltration of the lesser 
omentum. No metastases were found in the 
liver.” On mobilizing the stomach,” the poste- 
rior surface of the stomach was then visualized, 
and the entire surface was hard, yellowish and 
granular.” After removal of the stomach, a loop 
of jejunum was brought up through a hole in 
the transverse mesocolon, and anastomosed to 
the end of the esophagus. 

The postoperative course was complicated by 
a leak of the duodenal stump necessitating 
further surgery. Following this episode the hos- 
pital course was uneventful and the patient 
was discharged on December 20, 1951, fifty- 
three days following the initial operation. When 
last seen, five months following gastrectomy, 
and approximately seven months after first 
being seen by his physician, the patient was 
doing well. 

Pathologic Report of the Operative Specimen. 
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The serosa of the lower two-thirds of the stom. 
ach, chiefly along the lesser curvature, was 
studded with minute nodules and appeared 
thick and white. There were numerous adhe. 
sions involving the lesser and greater curva. 
tures. On section of the specimen, it was seen 
that the mucosa of the entire stomach with the 
exception of the fundic portion was replaced by 
a tumor mass which involved all layers of the 
wall other than for the muscularis, which ap. 
peared to be grossly uninvolved. At the center- 
most portion of the tumor, there were no rugal 
folds, and the mucosa looked granular, opales- 
cent and hemorrhagic. This process extended 
down to the pylorus and as a result there was 
marked narrowing of the lower two-thirds of the 
stomach. Attached to the duodenum, which ap. 
peared uninvolved, along the greater curvature, 
there were many small lymph nodes. 

Microscopic examination of sections, taken 
from the inner aspect of the tumor (Fig. 5), 
demonstrated the gastric mucosa being re- 
placed by low columnar cells, aligned in com- 
pact rows or occasional tubules. These cells had 
dense hyperchromatic nuclei, variable amounts 
of eosinophilic cytoplasm, often containing 
globules of basophilic (mucin) material. This 
material appeared to well up within these cells, 
compress the nuclei and penetrate the cell 
membrane. It permeated the entire stomach 
wall and extended into the perigastric fat tissue. 
A few signet ring cells and glandular structures 
persisted in the myxomatous material which 
was partitioned by bands of residual muscle or 
fibrous connective tissue, the whole being rela- 
tively acellular. Scattered throughout the 
material, there were isolated deposits of deeply 
basophilic material. In sections stained by von 
Kossa’s method (Fig. 6) this material was 
shown to be calcium. 

Microscopic Diagnosis. Mucinous adeno- 
carcinoma of the stomach with extension to 
serosa, lymphatics and fat. 


REPORT OF CASES FROM THE LITERATURE 


The earliest case of a calcified stomach neoplasm 
demonstrated roentgenographically was very briefly 
reported by Imbert!® in 1931. Examination of the 
gastrointestinal tract to determine the cause of a 
mass in the left upper quadrant, associated with 
symptoms of dysphagia and a 6 pound weight loss 
in one year, revealed the pylorus of the stomach to 
be infiltrated, with rapid passage of the barium from 
the stomach. In addition, the entire viscus was in- 
filtrated as high as the cardia and there was delayed 
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Fic. 4. Photograph of surgical specimen showing minute tumor nodules chiefly along the lesser curvature 
of the lower two-thirds of the stomach, corresponding to the area occupied by the dense calcifications in 
Figures 1 and 3. 


entrance of contrast medium into the stomach. The 
barium-filled stomach was the site of what previous 
films of the abdomen showed to be two opaque bands, 
embracing a clear zone, suggesting a hollow organ 
with thickened calcified walls. The author presented 
no microscopic confirmation of his diagnostic im- 
pression, which was syphilitic linitis plastica. He men- 
tioned an associated clinical finding of cartilaginous 
destruction of the nose to support his impression, 
although the blood Wassermann reaction was nega- 
tive and no mention was made of previous antiluetic 
therapy. Carcinoma was also considered, and Abel! 
in commenting on this case, stated that this probably 
represented a carcinoma. 

It may be recalled that in the early 1930s linitis 
plastica on a luetic basis was a frequently ventured 
diagnosis, although its incidence in autopsy material 
was quite small. 

In 1937, Beliczay? presented his findings in the 
case of a thirty-five year old woman whom he had 
followed from 1933 to 1935 and who had ascites of 
undetermined etiology. Flat films of the abdomen 
showed calcification in the left upper quadrant and 


subsequent examination of the upper gastrointestinal 
tract demonstrated the walls of the stomach tobe 
extensively infiltrated, its mucosa destroyed, peristal- 
sis absent, and the pylorus incontinent. Calcium was 
deposited in the wall of the stomach like a coat, in de- 
creasing amounts as the pylorus was approached. At 
operation, diffuse peritoneal nodular metastases, a 
fist-sized tumor connected to the left ovary, and a 
smaller right ovarian tumor were found. The stomach 
was replaced by a firm mass. Liver and gallbladder 
appeared normal. No biopsy of the stomach was per- 
formed. Biopsy of the ovaries showed Krukenberg 
tumor metastases. The author’s impression was that 
he was dealing with a primary carcinoma of the stom- 
ach with calcium deposition. 

Abel,! in 1939, rendered a rather complete report 
of a thirty-year old female, of Brazilian nationality, 
who in 1936 complained of epigastric pain, nausea 
and occasional vomiting after ingestion of food. 
These symptoms were attributed to hookworm in- 
festation, ova of this parasite having been discovered 
in her stool. In November, 1936, it was determined 
that she was pregnant, and progressively severe 
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Fic. 5. Photomicrograph showing a section of the 
stomach wall demonstrating aggregations of cells 
with dense hyperchromatic nucleiffoccasionally 
compressed by ‘cytoplasmic mucin. Myxomatous 
areas can be seen appearing as sheets of clear 
anuclear material. Hematoxylin and eosin stain 


X70. 


vomiting and anorexia were attributed to this. After 
delivery, these findings did not resolve, anemia and 
debility continued and carcinoma of the stomach 
was diagnosed. In June, 1939, 4,500 cc. of straw 
colored ascitic fluid was removed, and a left upper 
quadrant mass became palpable. Laboratory tests 
were noncontributory other than for the presence 
of a red blood cell count of 3.4 million. 
Roentgenographic studies showed lentil shaped, 
small, spotty, diffuse calcifications extending from 
the fundus throughout the body of the stomach. The 
amount of calcification decreased distally, being 
greatest on the posterior wall near the greater curva- 
ture aspect of the proximal portion of the stomach. 
The barium-outlined gastric lumen was narrowed 
and there was thickening of the gastric wall. The 
antrum was narrowed, peristalsis absent, and the 
pyloric sphincter was insufficient. Pathologic exam- 
ination demonstrated the stomach to be diffusely 
enlarged, the gastric wall being 2 cm. in thickness at 
the cardia, and approaching normal thickness at the 
pylorus. Only the cardia and pylorus demonstrated 
normal mucosa. In the remaining areas, the mucosa 
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was ulcerated and the gastric surface was covered 
with disseminated pea-sized calcific encrustations., 
Cross section of the stomach wall showed marked 
infiltration of the submucosa, the muscularis propria 
being preserved. Microscopic examination showed 
a thickened submucosa traversed by tumor tissue, 
small tracts of round epithelial cells which lay iso- 
lated in well developed stroma, and in these areas, 
marked mucous formation. The calcifications oc- 
curred in nests wherein mucous ghost cells, non- 
nucleated tumor cells were seen. The calcifications 
represented calcium carbonate crystals. There was 
calcification in the lymphatic channels and palisad- 
ing of calcification along the greater curvature wall 
corresponding to the lymphatics. 

Reidel'? reported calcification in a carcinoma of the 
stomach. A forty year old white female complained 
of severe epigastric pain of one and a half years’ 
duration, which was alleviated by limiting food in- 
take. On physical examination she presented a hard, 
nontender mass in the left upper abdomen, which 
moved synchronously with respiration. Serology was 
negative. On roentgenographic examination, a sur- 
vey film demonstrated a fine nodular stippling of cal- 
cific density in the left upper quadrant of the abdo- 


Fic. 6. Photomicrograph of a section stained by von 

Kossa’s method, demonstrating calcification with- 


in mucinous material in the muscularis of the 
stomach wall. X7o. 


= 
os 
; 


men. Barium contrast meal demonstrated a mass in 
the cardia and along the lesser curvature of the stom- 
ach. Barium was retained in the esophagus due to 
obstruction at the cardio-esophageal sphincter and 
there was narrowing of the lumen of the vertical por- 
tion of the stomach. Mucosal folds in the upper half 
of the viscus were destroyed and the gastric wall was 
rigid in its upper half. The inferior half was pliable, 
but mucosal folds were not observed. The operative 
specimen demonstrated the upper half of the stom- 
ach replaced by a firm infiltrating mass, and the 
greater curvature and adjacent gastrocolic ligament 
was likewise infiltrated. A gastrojejunostomy was per- 
formed. A biopsy specimen demonstrated, on micro- 
scopic examination, a mucinous adenocarcinoma. 
Subsequently, at autopsy, a gastric mass was found, 
extending from the cardia to the pylorus. The entire 
wall was replaced by neoplasm. Nodular areas were 
noted on the peritoneal surface. Microscopic exam- 
ination demonstrated a mucinous adenocarcinoma, 
which on its outer surface gave rise to calcified 
nodules. 

In 1948 Tenconi'* presented 3 additional cases of 
calcification within gastric neoplasms. One occurred 
in a twenty-seven year old male, with a diffuse in- 
filtrating neoplasm extending from the antrum 
throughout the body of the stomach, which showed 
small dense shadows between the lesser curvature of 
the stomach and the vertebral column. To explain 
the presence of these densities, the possibility of a 
perforation of the stomach occurred to this examiner, 
with passage of barium into the adjacent soft tissues. 
A survey film taken at a later date showed no change 
in the distribution of these densities. Additional cal- 
cifications, no longer obscured by barium, were seen. 
At operation a gastric neoplasm was found involving 
the anterior wall of the stomach, the surface of which 
presented white, multifaceted nodules. There was no 
evidence of perforation. Several nodes for biopsy 
were taken. The histopathologic report was mucin- 
ous carcinoma. 

The second case was that of a forty-two year old 
male, complaining of epigastric pain of one month 
duration. The patient complained of anorexia, 
vomiting and weight loss. Roentgenographic exam- 
ination demonstrated a gastric antrum neoplasm 
and superimposed on the stomach shadow multiple 
punctate calcific densities. Plain films of the abdo- 
men showed their persistence. Surgery demonstrated 
a neoplasm involving the antrum of the stomach, 
the surface of which showed white calcific nodules. 
The microscopic report of the surgical specimen was 
mucinous carcinoma of the stomach. 

The third and final case this author presents is 
that of a fifty-one year old male with a three year 
history of epigastric pain, anorexia and a 12 kilo- 
gram weight loss occurring during a two month 
period. The abdomen was enlarged, there was ascites 
and a mass in the umbilical area. Roentgenograms 
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demonstrated an extensive carcinoma of the pylorus 
of the stomach and calcification in the region of the 
lesser curvature. 

At surgery an antral neoplasm, the surface of 
which was studded with firm nodules, was discovered. 
Roentgenograms of the specimen showed these to be 
of calcific density. Histopathologic examination re- 
vealed a mucinous carcinoma. 


DISCUSSION 


In discussing the pathogenesis of dys- 
trophiccalcification (calcification inischemic 
and necrotic areas) most basic textbooks?:4 
describe an environment conducive to 
calcification characterized by a relative 
alkalinity of the circulating extracellular 
fluid brought about by diminished cellular 
respiration with a concomitant diminished 
carbon dioxide production. This situation 
may result from an inadequate blood sup- 
ply. Since the balance between calcium 
solubility and deposition as the salt de- 
pends, among other factors, on the pH 
of the medium (increasing as the pH is 
elevated)’ this tendency toward an alkaline 
state of the environment would support 
calcium salt deposition. In addition, cal- 
cium and phosphate ions in solution tend 
toward deposition as their salt, when the 
product of their concentrations has ex- 
ceeded a given amount. The source of the 
calcium might be the protein bound calci- 
um of necrotic tumor tissue which, upon 
liberation, contributes toward building up 
a sufficiently high local calcium concentra- 
tion to permit salt deposition. Most of the 
above described environmental conditions 
occur in many tumors, of varying cell types 
and arising from different organs, without 
the occurrence of calcification. 

Hofmeister? observed that certain or- 
ganic colloids seem to present an absorption 
affinity toward various crystalline sub- 
stances. Gutman® points out that certain 
organic matrices are the sites of calcifica- 
tion, under proper environmental circum- 
stances, because of their innate property of 
calcifiability. He experimented with calcifi- 
cation in the cartilage of the primary zone 
of calcification of a growing bone. Chem- 
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ically the cartilage is composed of a glyco- 
protein’ capable of ion exchange. This prin- 
ciple of the ion exchange resin is discussed 
in basic organic chemistry textbooks.® 

The above described environmental cir- 
cumstances certainly do not fully describe 
the pathogenesis of calcification in any 
single case. Abel,' in attempting to deter- 
mine the cause for calcification in his case, 
offered the possibility that the prolonged 
vomiting, manifested by his patient, re- 
sulted in a constant alkalosis, thereby 
furthering the possibility of calcium salt 
deposition. Reidel!* offered a similar eti- 
ology. In our case no such history of vomit- 
ing was recorded. 

What was of interest to us, in reviewing 
these case histories, was the fact that in 
every case these neoplasms were character- 
ized by marked mucinous degeneration, 
and the calcification occurred only in areas 
of degeneration so characterized. One 
might conjecture upon the chemical rela- 
tionship between the cartilage of the pre- 
liminary zone of calcification in growing 
bone with its propensity for calcification 
(as discussed by Gutman) and the chemical 
composition of mucin, both of which are 
very similar glycoproteins. 

One might speculate without attempting 
to outline a complete pathogenesis for 
calcification, whether the presence of mu- 
cin, because of some innate property of 
calcifiability, possibly acting as an ion 
exchange resin, might have been the deter- 
mining factor in calcification in our case. 
With information of this type available, 
a more satisfactory initial approach to the 
roentgenographic differential diagnosis 
would have been possible. 


SUMMARY 


1. An unusual case of calcification in a 
mucinous adenocarcinoma of the stomach 
has been presented. 

2. Previous cases reported in the litera- 
ture are reviewed. 

3. Theories relating to the pathogenesis 
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of calcification are discussed, and the fre- 
quency of its occurrence in mucinous carci- 
nomas speculated upon. 


Lawrence E. Batlan, M.D. 
U. S. Army Hospital 
Fort Campbell, Kentucky 


To Dr. Hyman Sapoznik and Dr. Robert Ginsberg 
for permitting the use of data concerning their 
patient and to Dr. Marion Corrigan for helping with 
the pathologic interpretations, the author wishes to 
express his thanks. 
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ORAL HEPATOSPLENOGRAPHY* 


SOME LIMITATIONS OF IODINATED, CHLORIODIZED AND BROMIODIZED 
OILS HOMOGENIZED WITH VARIOUS EMULSIFIERS 


By J. GERSHON-COHEN, M.D., 


D.Sc. (MED), and J. F. McCLENDON, B.S., M.S., Px.D. 


PHILADELPHIA, PENNSYLVANIA 


SAFE contrast medium for roentgenog- 
raphy of the liver and spleen in man, 
which is so desirable, has yet to be found. 
Thorium dioxide sol!!4 is a contrast medi- 
um of limited usefulness because of its 
radioactivity. Iodine has been the basis of 
numerous contrast compounds.**” It has 
been estimated that to obtain sufficient 
contrast of the spleen or liver not less than 
200 mg. iodine per kilogram of body weight 
would be necessary. Beckermann? used 250 
kg. in the human, which might amount to 
20 gm. of iodine for the average man. [o- 
dine liberated compounds, such as Becker- 
mann used, can be toxic to sensitized indi- 
viduals and there have been reports in the 
literature of more than 60 deaths from in- 
travenous injections of iodine compounds. 
Many attempts have heen made to get 
iodine into the liver and spleen via iodin- 
ated fats, emulsified sufficiently to be taken 
up by the cells of the reticuloendothelial 
system. Keith and Briggs® studied hepato- 
splenography with iodized poppy seed oil 
(Lipiodol) and bromated olive oil emulsi- 
fied by grinding in a mortar with § per cent 
gum acacia solution. They found dense 
splenic shadows one- half to one hour after 
intravenous injection and these shadows 
faded within a week. Without reference to 
Keith and Briggs’ work, Beckermann and 
Popken® produced hepatosplenograms with 
emulsified ethyl ester of triiodo-stearic acid 
(Degkwitz solution) which, according to 
Grossmann and Cooray,® was made by Ca- 
denbach. The solution was tried in humans 
but caused some deaths. It has been with- 
drawn from the market. 
Emulsions of iodized oil with particle 
size larger than an erythrocyte, according 
to Keith and Briggs, may plug the lung 


capillaries. It is possible to obtain smaller 
particulate size with modern milk homog- 
enizers, but there is a tendency to rapid 
coalescence of these particles. This may be 
prevented (a) by emulsifying agents, (b) 
by producing reduction in the size of the 
particles, and (c) by increasing the viscosity 
of the water phase of the emulsion. 

Success has been achieved in “‘solubiliz- 
ing” fat-soluble hormones® and vitamins 
(U.S. Patents 2,417,299 and 2,518,230). 
The greater the viscosity of an oil, however, 
the more difficult it is to homogenize and 
the addition of iodine increases viscosity, 
thus accentuating the difficulties of homog- 
enization. Oils darken on iodination and 
these darkened oils are toxic. Green’ has 
shown that iodine trichloride reacts with 
all natural oils, except castor oil, to liberate 
iodine. Special methods are required to 
lighten the color and detoxify these dark- 
ened oils. These are only a few of the ob- 
structive hurdles to be taken before prog- 
ress along this path of research can be antic- 
ipated. 


EXPERIMENTAL 


Our experiments were done on 218 mature 
rats; only a few experiments were done on rab- 
bits. In humans, emulsions were given only by 
mouth. The oils used were Lipiodol, chlorio- 
dized oil, 27 per cent iodine and 7.5 per cent 
chlorine (Iodochlorol, Searle), iodized linseed 
oil (31.7 per cent iodine) and iodized falkidine 
methyl esters (46 per cent iodine) made by 
William French, Hormel Institute, Austin, 
Minnesota, bromiodized linseed, corn oils and 
lecithin made by one of us (J. F. McC.). The 
other substances used were ehtyl iodophenylun- 
decylate (Pantopaque), chloroiodohydroxy- 
quinoline, (Vioform), silver iodide, colloidal 
iron oxide (Proferrin), Proferrin with potassium 
iodide and zirconium oxides and phosphates. 


* From the Department of Radiology and Research Biochemistry, Albert Einstein Medical Center, Northern Division, Philadelphia, 


Pennsylvania. 
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Fic. 1. This 200 gram rat was injected intravenously 
with 2 cc. of a 25 per cent emlusion of iodized lin- 
seed oil in 5 per cent Tween-Span solution, then 
24 hours later given 10 cc. of a § per cent emulsion 
of the same oil by stomach tube and roentgeno- 
graphed after 6 hours 20 minutes. 


The emulsifiers used were blood serum, 
hemoglobin, ionic detergent (Alconox), poly- 
ethylene glycol (Carbowax), polyoxyethylene 
sorbitan-fatty esters (Tweens), sorbitan-fatty 
esters (Spans), hydrocarbon sodium sulfates 
(Tergitols), glyceryl monooleate, polyethylene- 
glycol 400 monooleate, polyglycerol oleate 
(Demal 14), lecithin, dextran, methyl] cellulose 
(Methocel), bile salts and mixtures of these 
various emulsifiers. 

The concentration of the emulsifier was 
chosen for ease of emulsification and for its 
stability. Alconox, the Tergitols, Carbowax and 
polyethyleneglycol monooleate were weighed 
out as I per cent of the water to be added. 
Lecithin and sodium taurocholate were I to § 
per cent of the water added. The Tweens or the 
mixture of one part Span-80 to three parts 
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Tween-80 varied from I to 100 per cent of the 
water added." Brieger* has pointed out that the 
non-ionic emulsifiers are relatively non-toxic, 
but Krantz et a/.'° have shown that Tweens and 
Spans are toxic to the dog. Lecithin is a popular 
emulsifier, but Ashby! has shown that purified 
non-toxic lecithin becomes toxic after storage 
for more than forty-seven days. Baer of the 
Banting Institute has synthesized distearoyl 
lecithin which we have found to be non-toxic. 

All iodized oil emulsions were tested in vari- 
ous quantities by both stomach tube and intra- 
venous administration. 


RESULTS 


Only partial success was achieved in any 
of the experiments with animals after plac- 
ing the emulsions into the stomach by tube. 
Most of the results were negative. Increas- 
ing the doses only prolonged the gastric 
emptying time without effecting absorption 
or concentration in the liver or spleen. 
When the pylorus was relaxed by adminis- 
tering I cc. of I per cent procaine, either 
twenty minutes before or with the homog- 
enate, intestinal absorption was not ef- 
fected, usually requiring eighteen to thirty 
hours. Injection subcutaneously of 1 ce. 
representing 75 gm. of adrenal cortex did 
not hasten absorption. 

Since Frazer claims that oil droplets of 
0.5 micron are absorbed directly into the 
lacteals and thus bypass the liver, it was 
thought that this might give the spleen a 
better chance to trap them. Therefore, a 
long series of experiments were done with 
homogenates containing increasing concen- 
trations of Tween-8o in order to reduce the 
size of the droplets. Tween- 80 was used be- 
cause Krantz, Culver, Carr and Jones! 
reported a low toxicity for this emulsifier. 
These experiments failed to show the spleen 
although roentgen examinations were made 
repeatedly up to fifty-five hours. However, 
we found that if a rat had been injected in- 
travenously with an iodized oil emulsion, 
followed by a second dose by stomach tube 
within a week or so later, an excellent shad- 
ow of the spleen and liver was produced 
(Fig. 1). This observation led us to believe 
that something had remained in the spleen 
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from the intravenous injection which 
trapped the iodine given by stomach tube. 

Olsson and Ekman” recorded occasional 
splenograms after oral administration of 
bromated sesame oil to rats. We gave rats 
very finely homogenized emulsions of bro- 
miodized oils and bromiodized lecithin with 
various emulsifiers by stomach tube, but we 
obtained no better results than with the 
iodized oils. Bromiodized lecithin was solid 
and hard to homogenize. The emulsions in 
large doses produced diarrhea which some- 
times led to death. 

With so little success after intragastric 
use of various iodized oil emulsions, nu- 
merous attempts were made to secure good 
results with intravenous injections. Much 
work has been done already with intraven- 
ous oil emulsions for nutrition, especially 
by Stare and associates.* We obtained 
sharp contrast of the spleen within one 
hour after intravenous injection of pale io- 
dized oil emulsions with no ill effects, as 
shown in a rat of Experiment 66 (Fig. 2). 
Pantopaque was very toxic even when 
mixed with iodized oil before emulsifica- 
tion, but the mixture produced a good opac- 
ification of the spleen. Proferrin produced a 
splenic shadow only after repeated injec- 
tions on different days. The addition of po- 
tassium iodide did not increase the con- 
trast. Zirconium oxide powder suspended 
in 7 per cent hemoglobin solution gave a 
good contrast of the lungs, but not of the 
spleen. Zirconium phosphate, silver iodide 
and vioform sols were found too toxic in the 
few experiments we did. 

Since hemolysis and emulsification de- 
pend on lowering of surface tension, per- 
haps all emulsifiers will hemolyze erythro- 
cytes. We have found that if intravenous 
injections are made slowly, the pH and os- 
motic pressure need not correspond with 
that of the blood. Since we found 7 per cent 
solution of hemoglobin non-toxic intraven- 
ously, we made no determination of the 
hemolytic activity of our emulsions. We did 
take pains to get particles less than 3 mi- 
crons in diameter since hemogenates con- 
taining droplets or aggregates of more than 
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Fic. 2. This 200 gram rat was injected intravenously 
with 3 cc. of 25 per cent emulsion of iodized linseed 
oil containing 5 per cent of Tween-Span and § per 
cent glucose and roentgenographed after 1 hour § 
minutes. 


6 microns in diameter clog the pulmonary 
capillaries. In order to achieve such small 
particle size, we resorted to the use of a two 
stage homogenizer operated at about 3,000 
pounds per square inch with recirculation. 
Considerable heat is developed in this pro- 
cedure and, if allowed to become excessive, 
may break the emulsion. We were not able 
to heat the emulsions to 100° C. for sterili- 
zation, but sufficient heat occurred in the 
homogenizer to reach temperatures used 
for milk pasteurization. The surface ac- 
tivity of the emulsifier parallels its bacteri- 
ostatic properties. The liberation of traces 
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Fic. 3. Liver and spleen before emulsion was 
given. 


of iodine would also have a bacteriostatic 
effect. 
In humans, slight initial success was ob- 


Fic. 4. Density of liver and spleen slightly increased 
after drinking 80 cc. emulsion of equal parts Lipio- 
dol and Tween-80; 100 cc. of I per cent Procaine 
solution was given 20 minutes before the iodized 
emulsion in order to increase the rate of gastric 
emptying. 


Fic. 5. At the end of 150 minutes, the emulsion 
is scattered in the small intestine and colon. 


tained with some of the emulsions and tech- 
niques tried in animals. For instance, if a 
patient is given 100 cc. of I per cent pro- 
caine and, twenty minutes later, an emul- 


Fic. 6. At the end of 24 hours, there is retention of 
some emulsion in the colon. A finely mottled in- 
creased density of the liver and spleen has oc- 
curred, 
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sion of 20 cc. Lipiodol and 20 cc. Tween-80, 
this emulsion will leave the stomach more 
rapidly than the ordinary Lipiodol given 
without the preceding procaine solution. 
Besides faster gastric emptying, this pro- 
cedure seems to favor better absorption of 
the emulsion since some degree of success- 
ful hepatosplenography does occur (Fig. 
3-6). Most of our present experiments are 
proceeding in this direction in order to cir- 
cumvent the systemic reactions caused by 
intravenous emulsions. 

The best of our emulsions were stable for 
no longer than two months. This is an ob- 
vious defect of these preparations. Needing 
more observation is the length of stay of 
these emulsions in various organs. Becker- 
mann, and Weyeneth and Calame"™ claim 
that the roentgen shadow of their emulsions 
disappears within twenty-four hours. 
Grossmann and Cooray® found persistence 
of the splenic shadow for sixty-eight hours; 
Keith and Briggs® for about a week; Ruten- 
burg, Seligman and Fine,” using radioac- 
tive iodized fat, found radioactivity in the 
spleen for six to eight days. We interpret 
our results with intragastric emulsions giv- 
en after previous intravenous injections as 
indicating retention of some part of intra- 
splenic emulsion for about one week. 


SUMMARY 


After oral administration of numerous 
substances, especially iodized, chloriodized 
and bromiodized oils, finely emulsified with 
various modern emulsifiers, we achieved 
only limited success with hepatosplenog- 
raphy in the rat, rabbit, and human. None 
of these emulsions could be recommended 
for use in the human, in spite of good visual- 
ization of the liver and spleen in the rat af- 
ter intravenous injection. Some promise of 
eventual successful oral hepatosplenog- 
raphy is offered by our results. 


J. Gershon-Cohen, M.D. 
255 South 17th St. 
Philadelphia 3, Pennsylvania 


We are indebted to Sharp and Dohme for iodized 
linseed oil and falkidine methyl esters, hemoglobin, 
Proferrin, colloidal zirconium oxides and phosphates, 
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and for aid in homogenizing the emulsions; to the At- 
las Powder Company and to Dr. M. H. F. Friedman 
for Tweens and Spans; to the Commercial Solvents 
Corporation for dextran; to the Wilson Laboratories 
of Chicago for adrenal cortical extract; to Associated 
Concentrates, Inc. for lecithin; to Dr. Erich Baer, 
Banting Institute for distearoyl 1-a lecithin; to Dow 
Chemical Company for Methocel; to Glyce Products 
Company for glyceryl monooleate; to the Emulsol 
Corporation, Chicago, for Demal 14, and to Carbide 
and Carbon Chemical Division for Tergitols. 
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INTRAVENOUS CHOLANGIOGRAPHY AND 
CHOLECYSTOGRAPHY* 


A NEW COMPOUND FOR ROENTGENOGRAPHY OF THE EXTRA- 
HEPATIC BILIARY DUCTS AND GALLBLADDER 


By J. GERSHON-COHEN, M.D., T. L. ORLOFF, M.D., 


D. M. SKLAROFF, M.D., 


and KE. M. COHN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


URING current experimental studies 

on hepatosplenography, a new drug 
was made available for clinical evaluation. 
This preparation, temporarily called Bili- 
grafin and now, called Cholografin, rapidly 
fills the hepatic and common ducts as well 
as the gallbladder after intravenous injec- 
tion. Even in the absence of the gallblad- 
der, obstruction and dilatation of the extra- 
hepatic biliary radicles due to stone in the 
common duct can be demonstrated with re- 
warding effect. 


METHOD AND RESULTS 


Cholografin is the di-sodium salt of N, 
N’-adipyl- bis- (3- amino-2, 4, 6, triiodo)-ben- 
zoic acid and is a microcrystalline powder 
readily soluble in water y ielding a colorless 
solution. The iodine content (64.32 per 
cent) is firmly bound in the molecule, not 
being split off after injection into animal or 
man. Since the substance is actively ex- 
creted by the liver cells, it appears in the 
bile within a few minutes where it may 
reach a concentration 30 to 100 times that 
of blood. No absorption occurs from the 
gastrointestinal tract from which major 
elimination takes place; only about 10 per 
cent or less is excreted normally by the 
The intravenous dose for rats 

3-4 grams per kilogram of body weight 
he no rise in temperature occurs in rabbits 
tested for the pyrogenic effect of the drug. 

Preparation of the patient for clinical 
examination is similar to that now used for 
cholecystography. Food, drink and_ to- 
bacco are not permitted until after the com- 
pletion of the studies. The water clear con- 
trast medium is injected as a 20 per cent 


solution, practically isotonic with blood. 
Only slight irritation occurs if the tissues 
around a vein are injected inadvertently. 
Slight nausea, dizziness, trembling, sneez- 
ing or restlessness occurred after injection 
in only § of our first 60 cases. Frommhold? 
encountered nausea in only one of 200 cases 
and otherwise noted no side effects. Serious 
reaction, however, is not to be dismissed 
lightly especially in cases with much liver 
damage. Delayed chills and fever were re- 
ported by Hornykiewytsch? in 3 cases of 
unrecognized hepatic infection. Even 
though no definite allergic reactions have 
been noted so far, routine tests for hyper- 
sensitivity are suggested before giving the 
full dose of the contrast medium. 

The full dose used by us, 40 cc., is that 
recommended by Gaebel and Teschendorf,' 
and this is injected slowly during a period 
of ten minutes. Films of the common duct 
and gallbladder are made at 20, 30, 40 and 
120 minutes after injection. The first two 
films are viewed while wet in order to 
change exposure intervals and positioning 
of patient when expedient. The common 
and hepatic ducts usually are well seen 20 
minutes after injection; the gallbladder 
after 60-120 minutes. A postfat meal film 
completes the examination. 

Correct positioning of the patient is im- 
portant. Both erect and recumbent exami- 
nations are made with the patient rotated 
20 to 40 degrees either in the right posterior 
or left anterior oblique positions. Multiple 
films with different degrees of rotation or 
with the patient in the lateral decubitus po- 
sition are helpful in separating overlying 
ribs from portions of the common duct or 


* From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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Fic. 1. After intravenous injection of Cholografin a 
stone is shown in lower end of a dilated common 


duct. 


Fic. 2. Good filling of a stone-bearing gallbladder, 
hepatic and common ducts 90 minutes after intra- 
venous injection of Cholografin. 
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gallbladder containing stones. For marked 
contrast, 45-50 kv. and 400-800 ma-sec, 
can be used. 

In the presence of impaired hepatic func- 
tion with or without jaundice, the common 
duct usually is not visualized. Instead, the 
compound is excreted by the kidneys in 
sufficient concentration to produce good 
urograms. 

Demonstration of calculi in the common 
duct with this new contrast medium, espe- 
cially after the gallbladder has been re- 
moved, obviously is of prime interest. The 
success with which this procedure can be 
employed is exemplified by the following 
case report. 


Fic. 3. Urogram 30 minutes after intravenous injec- 
tion of Cholografin. Gallbladder and biliary ducts 
are not visible indicating probable hepatic dys- 
function. This female, aged forty-nine at the time 
of this roentgen study, had had painless jaundice 
for one week; icterus index was $0, cephalin floccu- 
lation plus 2 (24 hours); 3 plus (48 hours), amylase 
320, bromsulphalein normal, thymol turbidity 8, 
bilirubin direct 12.3, total 20.8. Slow recovery oc- 
curred under medical treatment. 
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A forty-four year old female had a gravel- 
containing gallbladder removed in 1950. No 
stones were found in the common duct. There 
followed a symptom-free period until Septem- 
ber, 1953, when intermittent epigastric pain re- 
curred. Pancreatitis was suggested by the 
clinical findings, but an intravenous cholangio- 
graphic study with Cholografin revealed the 
presence of a stone in the common duct (Fig. 1). 
This was removed after choledochostomy and 
the patient made an uneventful recovery. 


DISCUSSION 


The use of this new contrast substance 
was first reported to the Rhenish-West- 
phalian Réntgen Society in Dusseldorf on 
May 16, 1952, by Frommhold of Berlin. 
His report concerned work with experimen- 
tal animals followed by 250 clinical exami- 


nations in man. Gaebel and Teschendorf 


found this new drug useful also for routine 
cholecystography and this has been our 
own experience (Fig. 2). When the drug 


fails to be excreted by the liver because of 


dysfunction, a satisfactory outline of the 
common duct may not be obtainable. At 
the same time, evaluation of the urograms 
so obtained could form the basis of a good 
hepatic function test (Fig. 3). 


SUMMARY 


A new compound (Cholografin) for in- 
travenous cholangiography and cholecys- 
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tography is described. The common duct 
fills with this contrast material within 
twenty minutes so that obstructing stones 
can be revealed either in the presence or 
absence of the gallbladder. Moreover, the 
gallbladder also fills within 60 to 120 min- 
utes. Impaired hepatic function causes the 
compound to be excreted rapidly by the 
kidneys and evaluation of the urograms 
thus obtained might serve as the basis for 
another good liver function test.* 


J. Gershon-Cohen, M.D. 
255 South 17th St. 
Philadelphia 3, Pennsylvania 
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INTRAVENOUS CHOLEDOCHOLAMINAGRAPHY* 


By THEODORE L. ORLOFF, M.D. 


PHILADELPHIA, PENNSYLVANIA 


NTRAVENOUS choledochography with 

cholografin is now being used to vis- 
ualize the hepatic and common ducts in 
postcholecystectomy cases.':?:* Cholografin 
is excreted rapidly by the liver, and the 
extrahepatic biliary radicles are visualized 
within twenty minutes, except in the pres- 
ence of hyperbilirubinemia and/or lowered 
hepatic function. One of the prerequisites 
for improved visualization of the extra- 
hepatic biliary ducts is careful technique. 
Despite the use of laxatives, multiple posi- 
tions, low kilovoltage and high milliamper- 
age, an occasional case will be encountered 
in which the diagnosis of common duct 
calculus will be difficult because of inter- 


Fic. 1. (4) The common duct is obscured by overlying intestinal contents and gas. Questionable calculi in 
common duct. (B) Common duct calculi are now clearly visualized after laminagraphic study. Good exam- 


ple of main hepatic duct and its branches. 


* From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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ference from overlying intestinal gas. This 
handicap can be overcome by making 
laminagraphic studies within 1 cm. either 
side of the mid-coronal plane with the pa- 
tient in the supine position. 

In Figure 1/4 the two calculi in the di- 
lated common duct are not well visualized 
because of the surrounding intestinal gas. 
In the laminagram of the same case, the 
two calculi stand out clearly (Fig. 18). : 

In Figure 24, the common duct is faintly 
visible in a fifty-four year old woman who f 
had a cholecystectomy four years pre- 
viously. The overlying gas makes it difficult 
to exclude the presence of a calculus in the 
common duct, but in the laminagram the 
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absence of stones in the common duct is 
confirmed (Fig. 28). 

Good laminagrams of the common duct 
may be obtained in the average case by 
making the exposures in the mid-coronal 
plane. Occasionally it is necessary, how- 
ever, tomake additional laminagrams 1 cm. 
either side of the mid-coronal plane. The 
results are sufficiently encouraging to war- 
rant the combined use of intravenous 
choledochography and laminagraphy. 
Albert Einstein Medical Center, 

Northern Division 
Philadelphia 41, Pennsylvania 


Intravenous Choledocholaminagraphy 


Fic. 2. (4) The common duct is obscured by overlying intestinal contents and gas. (B) A normal common 
duct is now clearly visualized after laminagraphic examination. 
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EPITHELIOMA OF THE BUCCAL MUCOSA* 


By J. ERNEST BREED., M.D. 


CHICAGO, ILLINOIS 


HROUGHOUT the world there is gen- 

eral agreement among oncologists that 
cancer of the buccal mucous membrane is 
best treated with radium, or a combination 
of roentgen rays and radium. Since the ad- 
vent of antibiotics making postoperative 
infection less fatal, some surgeons have at- 
tacked the majority of intraoral cancers 
with abandon. They are still hesitant, how- 
ever, to operate on buccal cancer unless the 
lesion is very small. The facial mutilation 
following the surgical removal of even 
moderately sized cancers of the cheek dis- 
courages the majority of surgeons. 

If the treatment of this disease is admit- 
tedly in the realm of the radiologist, we 
should consider all the techniques available 
and in a given case select the technique 
that is most likely to effect a complete cure. 
We may treat them entirely with radium, 
entirely with roentgen rays or by a combi- 
nation of both. 

As the lethal dose of ionizing radiations 
to cancer cells is, as a rule, less than the le- 
thal dose to normal cells, one could assume 
that routine overdosage would always ef- 
fect a cure. Every experienced radiothera- 
pist knows this is not true. If a breakdown 
of the tumor bed occurs, the end result is 
more likely to be a regrowth of the cancer 
than a simple radiation ulceration. It is ob- 
vious, then, that for routinely good results 
in the treatment of cancer, wherever situ- 
ated, the tumor bed must be preserved. 

Additional evidence of the importance of 
the tumor bed is gained from the fact that 
gingival cancer, unless extremely radiosen- 
sitive, is dificult to cure. Little assistance 
in the control of the disease by the reaction 
in the tumor bed is gained as the tumor bed 
in this instance is chiefly composed of bone. 
Again cancers of thin-walled hollow organs, 
such as the esophagus, wherein the tumor 
bed is necessarily thin, are more difficult to 


cure than buccal cancer. With these proofs 
of the importance of the tumor bed, radia- 
tion therapy for buccal cancer should be 
designed to irradiate the tumor adequately 
but at the same time to preserve the tumor 
bed. This is most easily accomplished by 
taking advantage of the inverse square law. 
The distance of the radiant source from the 
surface of the tumor should be such that 
the tumor receives a sufficient dosage, but 
at the same time the tumor bed should not 
be hurt beyond repair. 

To treat buccal cancer wholly by exter- 
nal irradiation is obviously inadvisable, as 
the tumor bed receives a greater dosage 
than does the tumor. In buccal cancers of 
over I cm. in thickness it is essential to de- 
liver part of the total tumor dose from the 
skin surface. However with growths of this 
size it is impossible to have the intraoral 
applicator far enough removed from the 
surface of the growth to deliver an ade- 
quate dose to the deeper lying parts of the 
neoplasm from this source alone. 

The most important part of the treat- 
ment of buccal cancer is intraoral irradia- 
tion. Those particularly skilled in roentgen 
therapy have attempted to accomplish this 
part of the treatment by the use of a small 
cone. Because of the necessary distance 
from the tube target to the tumor the tu- 
mor bed is overirradiated if adequate dos- 
age is given to the tumor. A further disad- 
vantage is listed by Quick* who states that, 
“One has only to try adjusting a set of 
cones to a series of oral neoplasms to rea- 
lize how few can be completely and satis- 
factorily exposed by this means.” 

Radium provides the ideal modality by 
which adequate dosage can be delivered to 
the tumor without damage to the tumor 
bed. It may either be applied to the surface 
or buried in the substance of the growth. 
As most treatment centers have available 


* From the Breed Radium Institute, Chicago, Illinois. Presented at the Fourth Inter-American Congress of Radiology, Mexico Citys 


November, 1952. 


806 


| 

tl 

n 

n 

r 

I 

|| 
| 


954 


Voi. 72, No. § 


only small amounts of radium, the surface 
application is difficult. For adequate dosage 
the weak sources must be held in position 
for a long time. This is accomplished by 
making a mold of pliable material in which 
the radium sources are buried. This device 
must be worn or held in the mouth several 
hours daily until the dose has been given. 
It is uncomfortable and traumatic, and the 
patient must be hospitalized during treat- 
ment. 

The intratumoral technique may be car- 
ried out with radium needles or radon im- 
plants. Recently following the lead of the 
Manchester group, needles of low intensity 
have become popular. Utilizing Paterson’s 
tables! for one or two plane needle implan- 
tation this method has proved to be quite 
successful in selected cases. This method 
should be particularly effective in centrally 
placed growths of not over 2 centimeters in 
diameter. It also requires hospitalization 
and is painful and traumatic. 

The radon implant technique has its 
strong supporters. Quick believes it to be 
particularly advantageous if the growth ex- 
tends backward to the angle of the jaw. In 
this site, it is difficult, if not impossible, to 
insert radium needles properly. 

Although excellent results may be ob- 
tained with intratumoral techniques they 
are not without their dangers. One never 
can be sure that the needles or implants are 
properly placed. The needles particularly 
are apt to become displaced or even come 
out. The insertion of both needles and im- 
plants is traumatic. One who has implanted 
many cancers of the tongue is only too well 
aware that multiple cervical metastatic 
nodes may suddenly appear two to three 
months after implantation. 


AUTHOR’S TECHNIQUE 


A careful and gentle examination of the 
tumor must first be made to determine the 
limits and fixity of the growth. The sub- 
mental, submaxillary aad cervical lymph 
node areas are checked for palpable nodes. 
Exact measurements with particular atten- 
tion to the thickness are taken. A biopsy is 
always obtained but not until sufficient 
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treatment has been given to kill the super- 
ficial cancer cells, and then only from this 
part of the growth. 

Many operators believe it is essential to 
remove carious teeth or to use strong meas- 
ures to “clean up” the mouth. With the 
technique about to be described the condi- 
tion of the mouth is of little importance. We 
do believe gentle methods of oral hygiene 
should be followed but that operative 
trauma or strong drugs should not be em- 
ployed as these measures may facilitate 
metastasis. It is impossible by whatever 
means to sterilize the oral cavity. 

Reference is then made to Paterson’s 
dosage charts! for plane surfaces consider- 
ing an area extending I cm. beyond the 
edges of the tumor in all directions. A radon 
applicator is prepared containing from 400 
to 800 millicuries of radon. The screening 
consists of 2 millimeters of silver and 4 mm. 
of rubber. One millimeter of the silver is in 
the silver tube surrounding the glass radon 
tube and 1 mm. in the silver box in which 
the tubes are placed. The small silver box 
which measures 1.5 by 2 cm. is surrounded 
by rubber tubing 4 mm. in thickness which 
composes the rubber screen and provides 
the proper distance of the radon from the 
surface of the tumor. The applicator is held 
by hand against the tumor by means of a 
long rod (Fig. 1), with the operator stand- 
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ing behind a large lead plate 23 inches in 
thickness (Fig. 2). Our radon applicator 
has an active surface area of 1 by 1.5 cm. 
and is placed successively against enough 
points surrounding the tumor to produce 
the effect of a circular applicator with the 
radium at the periphery. With tumors of 2 
centimeters or less in diameter four points 
around the periphery are sufficient. With 
larger or irregular growths, more points are 
usually necessary. The applicator is held 
for five minutes against each point and usu- 
ally two points are treated daily. 

The best results are obtained if the treat- 
ments are spread over a period of three to 
four weeks. 


THE DOSE 


There is no fixed tumor dose. Reference 
to Paterson’s graphs? will show that with 
roentgen radiation given over a period of 
eight days the lethal dose for squamous 
cell cancer will vary from 4,000 to 8,000 
roentgens. That of normal tissue cells is 
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probably about 50 to 75 per cent higher, 
Fortunately, in a given patient the relative 
sensitivity of the tumor will usually parallel 
the relative sensitivity of the normal tis- 
sues. 

It is desirable to deliver to the tumor as 
great a dose as the adjacent normal tissues 
will tolerate. The three or four week treat- 
ment period suggested is sufficient to watch 
the development of the radium reaction in 
both the tumor and in the normal tissues. 
A greater dosage in gamma roentgens will 
be tolerated than of roentgen-ray roent- 
gens. The increased treatment time also 
will permit a greater total dose than if all 
treatment were administered in a shorter 
time. 

Over a period of three to four weeks it is 
our general plan to deliver from 5,000 to 
8,000 gamma roentgens to all portions of 
the tumor, administering 80 per cent from 
the mucous membrane surface and 20 per 
cent from the skin surface. The ultimate 
dose delivered to any patient will depend 
upon the demonstrated sensitivity of the 
tumor and the normal tissues. 

EXTERNAL TREATMENT 

It is our policy to carry out external ir- 
radiation from the skin surface opposite 
the tumor with a radon applicator 4 cm. 
square containing about 500 me. of radon 
and applied at a distance of 2 to 4 cm. 
These treatments also are given daily and 
applied concurrently with the intraoral 
treatments. 

With the patient recumbent, a_ balsa 
wood block of the desired thickness is 
strapped with adhesive tape to the skin of 
the cheek opposite the growth. A heavy 
lead guard is lowered around the block and 
the radon placed inside the guard resting 
upon the wood block. Treatments usually 
last from thirty to forty minutes. 

In general, we believe the suggested 
treatment for cancer of the cheek has ad- 
vantages over any other method. The tu- 
mor bed is adaquately treated but not over- 
irradiated. The correct dose for any tumor 
can be administered with fair accuracy. 
The many other advantages of the divided 
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dose technique are obtained. The treat- 
ment is nontraumatic. Hospitalization is 
not necessary, and in fact the patient is al- 
ways ambulatory and may usually continue 
his regular work. 


COMPLICATIONS 


Bone Involvement. If the growth invades 
the mandible or maxilla, or if it involves 
the mucous membrane over the bone, the 
prognosis must be guarded. Here no assist- 
ance is gained from the tumor bed and the 
success or failure of radiation therapy de- 
pends entirely upon the sensitivity of the 
cancer cells. If after a thorough course of 
treatment the tumor still persists in the re- 
gion of the bone, we believe radical sur- 
gery to remove the involved bone or mass 
offers the only hope of recovery. 

Metastasis. Metastatic lymph nodes from 
cancer of the cheek are usually to the sub- 
maxillary, submental or cervical nodes on 
the side of the growth. Metastasis as a rule 
is a late development. It is our practice to 
treat palpable lymph nodes with telera- 
dium therapy during or immediately after 
the course of treatment to the primary 
tumor. These treatments will stop the 
growth in the lymph nodes and, in fact, 
will either make them become much 
smaller or disappear altogether. It is our 
opinion that complete sterilization of 
proved cancerous lymph nodes is difficult 
with irradiation. Block dissection, however, 
when done by a skilled surgeon may be cur- 
ative. It is useless, however, to subject the 
patient to a block dissection of the nodes of 
the neck if the primary growth is not con- 
trolled. Therefore, we keep the enlarged 
lymph nodes under control with teleradium 
therapy until we are sure the primary 
growth has been destroyed, and if they per- 
sist we refer the patient to the surgeon for 
a block dissection of the affected side of the 
neck. 

Between the years 1930 and Ig49, 52 
cases of malignant disease in the mucous 
membrane of the cheek were treated. One 
case has been deleted from our calculations 
as it was a metastatic hypernephroma and 
obviously does not belong in this series. Of 
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the 51 remaining cases 50 were squamous 
cell tumors and 1 a mixed cell salivary 
gland tumor. When this patient was ad- 
mitted, the tumor measured only 1.5 cm. 
in diameter. Under treatment the mass dis- 
appeared only to reappear two years later. 
A second course of treatment again caused 
disappearance of the mass but again it re- 
curred after an additional year. He then 
went elsewhere where surgery was em- 
ployed. Complete destruction of the tumor 
was never accomplished and he died of his 
disease ten years after the growth first ap- 
peared. This case is included in our series. 

We have divided our cases into two 
groups, favorable cases and unfavorable 
cases. Duration or size does not necessarily 
make a case favorable or unfavorable. The 
neoplasm may have been present for many 
months or it may obtain considerable size 
and still be considered favorable. As a gen- 
eral rule, the longer the disease has been 
present, or the larger it has become, the 
more difficult it will eventually be to eradi- 
cate completely. If the bone or periosteum 
is involved we distinctly believe these com- 
plications to be unfavorable. Metastasis 
also places the case in the unfavorable 
group. The great majority of unfavorable 
cases have been ill for many months with 
large ulcerated lesions that have spread to 
surrounding structures. Nearly one-third 
of our unfavorable cases came to us after 
failures with other types of treatment. Only 
I case treated previously was classified as 
favorable. This case had an incomplete sur- 
gical removal and was referred immediately 
after surgery. Of the 9 unfavorable cases 
with previous treatment, the former treat- 
ment was as follows: 3 with surgery alone, 
2 with surgery and roentgen irradiation, 
1 with roentgen irradiation alone, 1 with 
radium needles alone, 1 with diathermy 
and radium needles, and 1 with radon im- 
plants. All of these cases ultimately died of 
their disease. 

Of our 51 cases, 44 were males and 7 fe- 
males. Twenty-six patients developed their 
disease in the left cheek and 25 in the right. 
The average age of the males was 62.4 years 
and of the females 58.4 years. The youngest 
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TABLE I 


AGE AND SEX 


| Males | Females 
Group | Favor- | Favor- | 


favor- 
able able | 


able 


favor- 
| able 


wn 

> 


° 
> 


| 
— 


Unknown 


Total | 16 | 28 | 4 


Average age—males 62.4 yr.; females 58.4 yr. 


patient was 33 and the oldest 80, with the 
greatest number of patients coming in the 
60-64 age group (Table 1). 

It is observed in Table 1 that of the 13 
patients who came in within three months 
after the first symptoms of the disease, 5 
had tumors 2 cm. in diameter or larger and 
that 3 had tumors that measured over 3 
cm. in diameter. Thus, even tumors of 
short duration may have grown to consid- 
erable size. 

Of significance is the fact that the dura- 
tion of symptoms progressively becomes 
shorter throughout the years covered by 
this report. Between 1930 and 1934 the 
average duration of symptoms was 18.5 
months, while from 1935 to 1939 it was 12 
months; from 1940 to 1944, 8.5 months; 
from 1944 to 1947, 4.5 months; and from 
1947 to 1949, 6.5 months. This I believe in- 
dicates that the dissemination of cancer in- 
formation to the public is increasingly more 
effective in bringing the patient to the phys- 
ician earlier. 

Seventeen patients used tobacco and 7 
had carious teeth that could have been con- 
sidered a possible cause of the growth. Only 
3 had a positive history of preexisting leuco- 
plakia. 

For convenience in localizing the tumors, 
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the cheek was divided into an anterior, a 
middle and a posterior third. Fifteen tu- 
mors were confined to the middle third, 12 
to the posterior third and 6 to the anterior 
third. Five tumors invaded both the an- 
terior third and the middle third, and 5 
the middle and posterior thirds. Eight 
large tumors invaded all three thirds of the 
cheek. 

The growth either invaded the bone or 
involved the mucous membrane of the bone 
in 1g cases, the mandible alone in 13 cases, 
the maxilla alone in 3 cases and both the 
maxilla and mandible in 3 cases. 

Metastases to lymph nodes were found 
in 6 cases. Two cases had submaxillary 
node involvement, 1 submental and 3 pre- 
sented spread of the disease to the cervical 
lymph nodes. 

RESULTS 

Our results are summarized in Table m1. 
Twenty cases were classified as favorable 
of which 16, or 80 per cent, were living and 
free of disease three years later. Of 42 cases 
which were treated prior to 1947, 17 were 
classified as favorable, of which 13, or 76.4 
per cent, were free from disease after five 
years. As I have never seen a cancer of the 
cheek recur after three years, I believe the 
three year end result is as significant as the 
five year results. 

Of the 31 cases classified as unfavorable, 
only 3, or g per cent, recovered. In the five 
year group of 26 unfavorable cases only 2, 
or 7.4 per cent, recovered. In the entire ser- 
ies the three year cure rate was 37.2 per 
cent and the five year cure rate was 35.7 
per cent. 

It is appreciated that few have large 
amounts of radon or radium at their com- 
mand. However, the same results may be 
anticipated if cobalt 60 is used, as this 
source has gamma rays comparable to 
those of radium. This paper is presented so 
that those who have or will obtain suitable 
large sources of radium or cobalt 60 will 
find here recorded a technique that for 
many years has proved to be effective. 


SUMMARY 


Most oncologists agree that cancer of the 
buccal mucous membrane is best treated 
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III 
RESULTS OF TREATMENT 
No. Living over Per C 
No. 3 yr. Free of re “88 
ee 3 yr. Cures 
3 Year 
Favorable cases 20 16 80 
(1 treated by surgery) 
Unfavorable cases include 31 3 9 
9 previously treated 
3 surgery alone 
2 surgery and roentgen rays 
I roentgen ray alone 
1 radium needles 
1 radium needles and diathermy 
1 radon implants 
Per Cent 
5 yr. Cures 
5 Year 
Favorable 17 13 76.4 
Unfavorable 25 2 8 
Total 42 15 35.7% 


with radium. Treatment should be designed 
to administer a cancerocidal dose to the tu- 
mor but to spare the tumor bed. The diffi- 
culties in applying surface irradiation by 
means of a mold or in employing intratu- 
moral treatment either by needles or radon 
implants are obvious. 

The author’s technique consists of sur- 
face treatments of short duration, adminis- 
tered with a radon applicator containing 
from 400 to 800 millicuries of radon. Pater- 
son’s dose chart for plane surfaces is con- 
sulted and the radon applicator held by 
hand against several points around the 
periphery of the growth. Individual treat- 
ments last five minutes and one or more 
points are treated daily over a period of 
three to four weeks. External treatments 
from the skin surface with the radon pack 
at from 2 to 4 centimeter distance are car- 
ried out at the same time. As a rule, 80 per 
cent of the total dosage is delivered from 
the mucous membrane surface and 20 per 
cent from the skin surface. 


Fifty-one cases were treated by the au- 
thor from 1930 to 1949. Fifty were squa- 
mous cell epitheliomas and one was a mixed 
cell salivary gland tumor. 

The cases were divided into two groups, 
favorable cases and unfavorable cases. Of 
twenty favorable cases, sixteen, or 80 per 
cent, recovered. Of thirty-one unfavorable 
cases, three, or 9 per cent, recovered. The 
five year cure rate for the entire series was 
35.7 per cent and the three year cure rate 
37.2 per cent. 

J. Ernest Breed, M.D. 

59 East Madison St. 

Chicago 3, Illinois 
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MASSIVE PREOPERATIVE IRRADIATION IN 
THE TREATMENT OF OSTEOGENIC 
SARCOMA IN CHILDREN* 


A PRELIMINARY REPORT 


By KENNETH C. FRANCIS, M.D., RALPH PHILLIPS, M.S., F.R.C.S., JAMES J. NICKSON, M.D., 
HELEN Q. WOODARD, Px.D., NORMAN L. HIGINBOTHAM, M.D., C.M., 
and BRADLEY L. COLEY, M.D.* 


NEW YORK, NEW YORK 


HE treatment of osteogenic sarcoma 

in general and in children particularly 
has been discouraging. In 1938 Coley and 
Peterson! reported 23 patients from Me- 
morial Hospital, all children, with a five 
year survival rate of only 8.6 per cent. As 
has been emphasized by Coley and Pool? 
in 1940, the prognosis of this disease in the 
first two decades of life is extremely poor. 
In addition, the peak incidence is found in 
these age groups. Coley and Pool? also ob- 
tained the impression that amputation af- 
ter irradiation was possibly more beneficial 
in the treatment of the disease than was 
amputation alone. The authors just cited, 
however, did not separate chondrosarcoma 
and fibrosarcoma from true osteogenic sar- 
coma—undoubtedly accounting for higher 
survival rates in that series. Ferguson,‘ in 
a review of 258 amputations performed for 
osteogenic sarcoma contained in the Bone 
Sarcoma Registry, concluded that preoper- 
ative irradiation was of value. He advo- 
cated late amputation, six or more months 
from the onset of symptoms, combined 
with preoperative irradiation, as the meth- 
od of choice for the treatment of the dis- 
ease. 

In 1929 Sugiura and Benedict,’ investi- 
gating the Flexner-Jobling carcinoma in 
the rat treated with radon, found that fol- 
lowing irradiation there was moderate pro- 
tection against subsequent implantation of 
some types of tumor cells in these animals. 
Although this hypothesis was not proved, 
a heavily irradiated tumor might liberate 
substances which could conceivably confer 


some unknown resistance to the host, thus 
rendering it relatively impervious to a fur- 
ther invasion by the tumor. It has been es- 
timated’: that at least 6,000 roentgens 
must be delivered to an osteogenic sarcoma 
in a period of a few weeks in order to inac- 
tivate it for an extended time. 

In recent reports, Tudway® and Shanks‘ 
advocate heavy preoperative irradiation of 
osteogenic sarcoma. They favor following 
irradiation by local resection if possible. 
However, we are of the opinion that ampu- 
tation is the procedure of choice in the 
large majority of cases when the tumor in- 
volves an extremity. 

Because of the possibility that irradia- 
tion followed by amputation might in- 
crease the survival rate of these unfortu- 
nate young patien ts, a program of heavy pre- 
operative irradiation was instituted at Me- 
morial Hospital in 1951, the findings of 
which at the end of two years form the 
basis for this preliminary report. 


CLINICAL DESCRIPTION 


The series includes 15 patients, all chil- 
dren and adolescents, with osteogenic sar- 
coma involving a bone of the lower ex- 
tremity. The first patient was admitted to 
the hospital on January 29, 1951, and the 
last on December 31, 1952, covering an ap- 
proximate two year period (Table 1). 

Age and Sex. The patients ranged from 
seven and one-half to seventeen years in 
age. There were 10 females and § males. 

Site of Involvement. The distal one-third 
of the femur was the site of the tumor in 7 


* From the Bone Tumor Service and the Departments of Radiotherapy and Radiochemistry, Memorial Center for Cancer and Al- 
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TaBLe I 
Clinical Irradiation | Results 
Period from Period from 
Case Tissue Number Days last treat- Living sungety 
Initials and Bone of treat- Well Died with until metas- 
No. dose treated ment to . . 
age ments disease tases de- 
tected 
1 GR. M-1o- = Femur distal | 6,000r 10 13 1 day _ 1g mo. — 18 mo. 
F-17 Femur distal | 8,ooor 8 9 2 days 22 mo. 22 mo. 
3 «B.B. F-15 Femur distal | 8,00or 6 7 1 day — im. — 9 mo 
4. GA: F-12 Tibia prox. | 10,000r 6 7 1 day 16 mo _ — 
s B.D. F-9 Tibia prox. | 10 coor 9 12 1 day — — 9 mo 9 mo. 
6 CR. F-11 Tibia prox. | 10,000r 8 9 2 days — 14mo.0 — 12 mo, 
F-7 Femur distal | 10,000 r 5 6 2 days 10 mo. 33 mo. 
8 E.W. F-10 Tibia distal | 12,000 r 5 6 2 days 12 mo. -- ~- — 
9 M.A. F-g Tibia prox. | 12,000r 8 9 2 days — 4}mo. — 3 mo. 
10 BB... F-9 Tibia prox. | 10,000r 5 5 2 days 10 mo — 
Zz EX M-9 Femur distal | 12,000 r 8 9 2 days 6 mo — — — 
CL M-13 Tibia prox. 12,000 r 8 9 1 day 7 mo. 
F-11 Tibia distal | 12,000r 8 9 3 days 7 mo 
i 2D M-11 Femur distal 10,000 r 7 9 2 days 2} mo. — -- —~ 
15 M.G M-11 Femur distal | 8 9 2 days 2 mo. 


cases, the proximal one-third of the tibia in 
6 cases, and the distal one-third of the tibia 
in 2 cases. 

Biopsy. Aspiration biopsies were per- 
formed in 12 cases.2 The diagnosis was 
made in 11 of these, while 1 case was incon- 
clusive and was followed by open biopsy. 
Open biopsies were performed initially in 
4 cases. 

Diagnosis. The pathologic diagnosis was 
osteogenic sarcoma in each case following 
gross and microscopic study of the speci- 
men. 

Duration of Symptoms. The shortest pe- 
riod of symptoms prior to admission was 
two weeks, and the longest was nine 
months. The average duration of symptoms 
was two and one-half months. 

Trauma. Several of the patients gave a 
history of minor trauma to the involved ex- 
tremity, which we believe served merely to 
call their attention to a lesion already pres- 
ent. 

Metastases. There was no clinical or 
roentgenographic evidence of metastasis in 
any of these patients before the institution 
of treatment. 


METHOD 


The irradiation was administered with a 
I mev. roentgen-ray machine. Other oper- 


ating factors were: 3 ma., filter of 7.0 mm. 
W, 2.0 mm. Hg, and 8.0 mm. Cu; half- 
value layer of 3.8 mm. Pb. 

Two fields were employed in each case, 
one anterior and one posterior, or one me- 
dial and one lateral. The field dimensions 
ranged from 15 cm. to 26 cm. in length in 
the long axis of the extremity, and from 6 
cm. to 17 cm. in the coronal plane. 

Tissue dosages were as follows: 6,000 r 
(1 case), 8,000 r (2 cases), 10,000 r (6 cases) 
and 12,000 r (6 cases). The period required 
for administration ranged from five to ten 
days (Table 1). 

Amputation was performed in all 15 
cases within one to three days after com- 
pleting irradiation. Because of the massive 
tissue dose administered over such a short 
period of time, enough to destroy the limb 
completely, it was deemed advisable to 
amputate as soon as possible after comple- 
tion of irradiation. Furthermore, in order 
to obviate the possible occurrence of unde- 
sirable and dangerous effects from the ab- 
sorption of irradiated tumor products, we 
felt it was advisable to perform early ampu- 
tation. 

The portals were carefully chosen in or- 
der to allow sufficient nonirradiated skin 
proximally for closure of the wound. Inci- 
sion through irradiated skin was meticu- 
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Taste II 
BLOOD AND TISSUE CHEMISTRY STUDIES 
Serum ‘Alkaline Tumor Glycerophosphatase 
| (Bodansky units) (Bodansky units per gram) 
Case Initials 
No. es Pre- During Post- Post- | Central Peripheral 
irradia- _—irradia- irradia- opera- | Acid  Alka- Acid  Alka- 
| tion tion tion tively line line 
I G.R. 5.8 5.0 | — — 
2 S.1. — — — 0.4 — 0.4 
3 B.B. 7.9 - — — | 0.5 $4 1.0 6.1 
4 G.A — 2.6 2.9 0.3 0.19 
5 B.D. - 8.3 6.1 5.6 | 0.15 0.15 4.5 
6 | CR. 58.7 rk 34-4 16.5 0.18 0.48 0.38 0.7 
14.1 
42.0 38.3 29.4 10.2 0.09 13.0 0.45 82.0 
8 E.W. 12.8 — 9.6 7.0 0.2 32.0 0.3 38.0 
10.2 
9 | M.A, | 5.2 9 4.2 4.8 — 
| 3-2 
10 | B.B. 6.0 — 4-9 — 0.14 0.54 — — 
| 8.8 - 14.8 — 0.28 
3 | CS 13.4 15.4 — 12.5 0.14 0.07 - 
14 L.D. — 14.1 12.4 0.06 0.42 — — 
15 M.G. 26.2 14.7 14.1 +i 0.05 0.65 0.07 0.91 
lously avoided as far as possible in all cases fore, unless the serum alkaline phosphatase 


at amputation. 


SERUM AND TISSUE PHOSPHATASE 
(TABLE II) 


It was determined by Woodard and 
Higinbotham?® in 1941 and by Woodard 
and Coley” in 1947, that a phosphatase 
producing osteogenic sarcoma, which re- 
ceived a tumor dose of 3,000 r to 9,000 r 
delivered in two to six weeks, was affected 
so that its capacity to produce the enzyme 
was greatly diminished or completely de- 
stroyed. In this series of patients, therefore, 
we felt it was important to study their ser- 
um and tumor phosphatase levels in order 
to obtain information on the effect of mas- 
sive doses of radiation upon this aspect of 
tumor metabolism. 

Of 53 untreated osteogenic sarcomas in 
which the tissue alkaline phosphatase was 
determined in this institution, only 35, or 
66 per cent, contained more than 2 units 
per gram, or significantly more than the 
normal bones of growing children. There- 


of a patient with osteogenic sarcoma was 
definitely elevated prior to treatment, or 
more than 2 Bodansky units per gram was 
detected in the tumor tissue, there was no 
proof that the tumor originally contained 
sufficient enzyme so that a loss due to ir- 
radiation could be demonstrated. In the 
present series, Cases 4, 9, 10, II, 12, 13 and 
14 were not shown to have high phospha- 
tase tumors, and so were excluded from 
consideration of enzyme changes. 

Of the patients who showed evidence of 
having high phosphatase tumors, the most 
interesting is Case 6. The initial serum 
phosphatase was high, 55.7 units per 100 
cc., and increased to 73.4 units per 100 cc. 
during irradiation, a change which was 
probably significant. The serum phospha- 
tase decreased slightly at the completion of 
irradiation, and reached the upper limit of 
normal for an eleven year old child one 
week after amputation. Only small amounts 
of alkaline phosphatase were detected in 
the tumors. These changes can be explained 
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on the assumption that the production of 
alkaline phosphatase by the tumor ceased 
during irradiation, and therefore little was 
detected in the tumor. At the same time, the 
changes in the tumor produced by irradia- 
tion resulted in the liberation of such large 
amounts of pre-formed phosphatase that 
the capacity of the liver to excrete the en- 
zyme was temporarily exceeded, with re- 
sulting accumulation in the blood. The cir- 
culation was not cleared until two weeks 
after the start of irradiation. The changes 
in Case 15 were very similar to those in 
Case 6, but less marked. 

The tumor tissue of Cases 3, 5, 7 and 8 
contained moderate to large amounts of 
alkaline phosphatase. Data on the serum 
of these patients either were incomplete or 
there was some diminution in the serum 
alkaline phosphatase during irradiation and 
after amputation. It is presumed that, in 
these patients, insufficient time had elapsed 
for the pre-formed enzyme in the tumor to 
be “flushed out,” although the possibility 
cannot be excluded that alkaline phospha- 
tase was still being produced in their heavi- 
ly irradiated tumors. 

DISCUSSION 

Low thigh amputations were performed 
in all cases in which the tibia was the site 
of involvement. Of the 7 cases in whom the 
tumor originated in the distal end of the 
femur, 5 were subjected to high thigh am- 
putation. Hip joint disarticulation was per- 
formed in the remaining 2 (Cases 14 and 15) 
for two reasons. Primarily, we have found 
in studying the amputated specimens that 
frequently the tumor extends proximally 
through the marrow cavity for a considera- 
ble distance, which might increase the like- 
lihood of local recurrence if a low amputa- 
tion were performed. Secondarily, the ir- 
radiation portals can be larger, still leaving 
adequate viable nonirradiated skin for clo- 
sure. When a high thigh or subtrochanteric 
amputation is performed, we believe it ad- 
visable to secure smears from the marrow 
cavity of the femur on the specimen side at 
the site of amputation, obtain immediate 
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microscopic examination, and if malignant 
cells are detected, a hip joint disarticulation 
should be carried out at once. There has 
been no instance of local stump recurrence 
in any patient in the series to date. 

Systemic and local effects might be rea- 
sonably expected in patients receiving radi- 
ation doses of this magnitude even though 
delivered to small localized areas of the to- 
tal body mass. Nausea and vomiting in this 
series were noted in only 2 of the 13 pa- 
tients. Weakness or fatigue was not en- 
countered in any of these cases. The com- 
plaints as enumerated are not uncommonly 
encountered in large volume irradiation. 
Erythema of mild to moderate degree was 
the rule, being observed in 8 of 13 cases. It 
was usually noted by the fourth day of 
treatment. In no instance was bleb forma- 
tion or other evidence of more severe tissue 
reaction observed. 

Hematologic data were not fully recorded 
in 7 cases; in the remaining 8 no deviation 
was noted from pretreatment values. In 1 
case the leukocyte count fell from 13,000 
to 3,000 cells per cu. mm., which can be 
reasonably attributed to the effects of the 
irradiation. No shift of the differential 
count was noted in any instance. 

Delayed wound healing resulted in 2 pa- 
tients following amputation; however, in 
neither was the slough severe nor did infec- 
tion occur, while convalescence was not ap- 
preciably delayed. Undoubtedly, irradi- 
ated tissue had been included with the 
proximal skin flaps in these 2 cases at the 
fringe of the portals. This experience has 
prompted us to make tattoo marks at the 
upper levels of the treatment portals, so 
that in the operating room the surgeon can 
make the skin incision at least 2 cm. proxi- 
mal to this mark. No other complications 
during or following surgery were noted in 
the series. 

Pathologic study of the amputated speci- 
mens was carried out in all cases. The tu- 
mor from Case 10 was described as showing 
changes consistent with irradiation dam- 
age. Nevertheless, normal appearing tumor 
cells remained in abundance. It is our opin- 
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ion that the tumor is functionally de- 
stroyed, as far as its growth potential is 
concerned, by the amount of radiation de- 
livered. Because of the short course of ir- 
radiation administered followed by early 
amputation, in one to three days, it 1s pos- 
tulated that changes simply had not be- 
come microscopically evident. 

To the authors’ knowledge, no series of 
cases of osteogenic sarcoma in children 
treated with amputation alone has been re- 
ported with which we can compare the 
early survival rate in those cases and the 
present series treated with irradiation and 
amputation. 

At the end of the two year period, during 
which we have been carrying on the treat- 
ment as described, 3 patients are alive with 
no evidence of disease. These are Cases 4, 
8 and 10. The longest survival following 
surgery is sixteen months (Case 4), and the 
shortest is ten months (Case 10). The re- 
maining 7 patients treated during the first 
two years are considered failures, 5 having 
died of the disease, while 2 are living with 
generalized metastases. 

The most recently treated patients, 
Cases 11, 12, 13, 14 and 1S, are all well with 
no evidence of disease from two to seven 
months after surgery. 

Of the 5 cases who died, pulmonary me- 
tastases became clinically evident eighteen 
months following amputation in Case 1, 
nine months in Case 3, twelve months in 
Case 6, three months in Case 7, and three 
months in Case g. Of those living with dis- 
ease, Case 2 first showed clinical evidence 
of metastases twenty-two months following 
amputation, and Case 5, nine months post- 
operatively. These findings bear out pre- 
vious impressions that a considerable pe- 
riod may elapse before metastases occur or 
become clinically manifest in this type of 
bone sarcoma. 

It is our opinion that the results to date 
are not encouraging. Of the Io patients 
treated during the first two year period, 
only 3 are considered free of disease at the 
end of one year, which is truly a poor sur- 
vival rate in this short interval. As the 
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more recent cases are followed, this early 
impression may require revision. At pres- 
ent, however, we do not believe that the 
treatment as described is increasing the 
survival rate of osteogenic sarcoma in 
childhood and adolescence; however, the 
series is at present too small and the period 
of observation since treatment too brief 
to permit any final conclusions as to the 
possible benefit of this method of treat- 
ment. 


SUMMARY 


1. A series of fifteen children and adoles- 
cents with osteogenic sarcoma involving a 
long bone of an extremity is presented. 

2. A new method of treatment has been 
described consisting of massive roentgen 
irradiation over a short period followed by 
early amputation one to three days later. 

3. Blood and tissue chemistry changes 
incidental to this treatment, with clinical 
and postoperative observations have been 
described. 

4. No serious complications attended 
the irradiation itself or postoperatively. 

5. At the end of two years, ten cases have 
been followed one year or more. Of these, 
three are living free of clinically detecta- 
ble disease, two are living with metastases, 
and five are dead. 

6. This study is being continued. Al- 
though early results have been discourag- 
ing, the series is too small and the period of 
observation too brief for final conclusions 
to be drawn at this time. 


Bradley L. Coley, M.D. 

140 East 54th St. 

New York 22, New York 
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ENERGY DISTRIBUTION IN THE THORAX DURING 
MULTIPLE FIELD AND ROTATIONAL THERAPY*? 


By JOSEPH R. NAHON, M.D. and, JOHN B. HAWKES, Pu.D. 


EAST ORANGE, NEW JERSEY AND HOBOKEN, NEW JERSEY 


A THE present time with increasing 
utilization in this country of multiple 
port technique, particularly of the Dobbie- 
Demy type, and with the commencing 
adoption in several centers, of rotation 
therapy, it becomes of interest and impor- 
tance to know the energy distribution 
throughout the entire thorax during both 
types of therapy. This is particularly of 
concern to the Radiotherapy Service in this 
hospital since, after treating approximately 
a dozen bronchogenic malignancies by the 
multiple field method, it has been the im- 
pression that both lungs receive intensive 
radiation and suffer considerable damage 
while the tumor is receiving a cancerocidal 
dose. Thus, it would be of value to know 
how much radiation the center and adja- 
cent parts of the involved lung are receiv- 
ing, how much the opposite nonaffected 
lung suffers, how much is being delivered 
to the mediastinum, and how much the 
adjacent and distant skin fields are receiv- 
ing while an adequate tumor dose is being 
administered. In the case of rotation ther- 
apy there are already many data, particu- 
larly for the center of a phantom. Of inter- 
est, however, would be the energy distribu- 
tion in the case of a typical, eccentrically 
placed tumor in the thorax. Furthermore, 
it would be of interest to know what dif- 
ferences exist in isodose distribution be- 
tween carefully administered multiple field 
therapy and pure rotation therapy. 

In an effort to answer some of these ques- 
tions, both multiple field and rotational ir- 
radiation were used on a plywood phantom 
of the general size and shape of the human 
thorax. 

Most phantom experiments are_per- 
formed on material of as close to unit den- 


sity as possible in order to simulate body 
conditions. However, it was soon appre- 
ciated that a roentgen-ray beam travers- 
ing aerated lung tissue undergoes a differ- 
ent degree of absorption and “‘scatter” than 
in solid body substance. Up to the present, 
provision for this difference in rate of ab- 
sorption with its consequent modification 
in depth dose appears not always to have 
been taken into account in work done on 
the thorax. Depth doses for a beam travers- 
ing considerable lung tissue are still often 
calculated from isodose charts based on ex- 
periments with a solid phantom of unit 
density. Quimby,‘ nevertheless, in work 
done on a cadaver preserved in formalin, 
derived a quite complete range of correc- 
tions to be used in irradiation of the chest. 
Paterson® specifically mentions and uses 
this correction factor in his chapters on ir- 
radiation of the chest. 

Density of lung tissue in contrast to the 
unit density of solid parts of the body has 
been variously estimated at from 0.2* to 
0.78. In the thorax this situation is com- 
plicated by the fact that the beam must 
pass twice through some 3 cm. of solid 
chest wall, and, possibly, a varying amount 
of solid tumor substance and mediastinum, 
in addition to traversing a varying amount 
of lung parenchyma. In multiple field ther- 
apy there is an ever varying interplay of 
these factors. 

The phantom used in the present work 
was of 0.5 density. This, of course, does not 
represent the exact situation found in a 


* Personal communication from the Massachusetts Institute of 
Technology. Because of this low estimate of lung density, the 
cavities (representing thoracic cavities) in the presdwood phan- 
tom on which their supervoltage rotational therapy studies have 
been performed, are merely air filled. 

t See the article by Failla. 


* Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. The statements and con- 
clusions published by the authors are the result of their own study and do not necessarily reflect the opinion or policy of the Veter- 


ans Administration. 


t Presented at the Fifty-second Annual Meeting, American Roentgen Ray Society, Washington, D. C., Sept. 25-28, 1951. 
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Fic. 1. Lateral roentgenogram of the calf’s thorax 
with the thimble chamber in place. 


thorax. It would, however, seem more 
closely to approximate actual conditions 
than a solid phantom of density of 1.0. In 
effect, it would seem to represent an aver- 


Fic. 2. Anteroposterior roentgenogram of the calf’s 
thorax with the thimble chamber lying between 
right lung and mediastinum. 


NOVEMBER, 1954 


aging of the low density of aerated lung 
parenchyma and the more or less unit den- 
sity of chest wall, tumor and mediastinum, 
That absorption in the plywood phantom 
parallels absorption in the human thorax 
and consequently justifies its use is ap- 
parently supported by the following two ex- 
periments. 


In the first, the absorption was measured at 
different depths inside a fresh calf’s thorax, 
Failla! has shown beef tissue to be almost 
identical to human tissue in its capacity for 
absorption of roentgen rays; hence use of a 
calf’s thorax was justified from this point of 
view. The thorax was placed in the erect posi- 
tion and a Victoreen thimble chamber was 
maintained successively in the following loca- 
tions: 


(1) Just medial to the chest wall nearer the tube. 

(2) Midway between chest wall and mediastinum 
within the nearer lung. 

(3) Between the nearer lung and mediastinum (see 
Fig. 1 and 2). 

(4) On the opposite side of the mediastinum. 

(5) Between the parietal surface of the opposite 
lung and the chest wall. 


The tip of the thimble chamber was fixed as 
closely as possible in the central axis of the 
beam. This was checked by roentgenograms. 
The factors, distance, and exposure time were, 
of course, identical to those used on the phan- 


—e— Air (Inverse Square Law) 
--+- Calf's thorax 

—o— Plywood phantom (density 0.5) 
—|-Masonite " " ( " 1.0) 


® Exit dose — human thorax 


5 10 15 20 25 30 
Depth (cm) 


Fic. 3. A graph comparing absorption in phantoms 
of density 1.0, 0.5, in calf’s thorax, in air (inverse 
square law) and human thorax (exit dose only). 
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TABLE | 
Depth Calf’s Plywood Masonite Air , 
Material Patient 
Thorax (d=o.5) (d=1.0) (calc.) 
(cm.) 
o 45. 45.1 45 45 
3 38.5 36.5 40 
5 28.3 37 +2 
6 93,1 
10.5 22.3 14.4 31.3 
15 13.9 13.4 7.9 26.6 
20 3.7 23.0 
24 4.8 
2 6.5 
tom. The results, compared with the readings Taste II 


in the plywood phantom, are recorded in Table 
1and depicted in the graph (Fig. 3). 

The second trial made to justify the use of 
the plywood as material for a phantom of the 
thorax was the comparison of the exit dose 
through the phantom with the exit dose through 
the thorax of an actual patient whose thorax 
happened to be of identical depth as the phan- 
tom. Readings in the case of the patient were 
made through a vertical 7 by 1§ cm. port 
which was so located over the right thorax that 
it traversed only chest wall and lung paren- 
chyma and was lateral to the mediastinum. For 
this comparison both phantom and patient were 
irradiated with identical factors, in the same 
recumbent position, through 7 by 15 cm. ports 
and for the same period. Table 11 shows the 
comparison numerically. 

Of course, comparison of exit doses does 
not give the entire picture since the degree 
of absorption at various depths in phan- 
tom and human thorax may differ in spite 
of agreement in exit doses. However, since 
an anteroposterior section through the 
thorax in the right mammary line, apart 
from the anterior and posterior chest wall, 
involves only homogeneous lung parenchy- 
ma, the likelihood of considerable variation 
of the beam at various depths is not great. 


PROCEDURE 


Throughout this study, both for multiple 
held and rotation therapy, the factors used 
were: 250 kv.;15 ma.;1 mm. Cuplus I mm. 
Al as filter; 50 cm. target skin distance; 
half-value layer, 1.5 mm. Cu. The machine 


COMPARISON OF EXIT DOSE THROUGH HUMAN THORAX 
AND THROUGH PLYWOOD PHANTOM 


Depth Exit Dose 
Human thorax | 24cm. | 4.3 r (average reading) 
Phantom 24cm. 


4.8 r (average reading) 


calibration was 40.6 roentgens per minute. 

The phantom, formed approximately 
like a human thorax, was made of layers 
of 3 inch plywood. The arrangement is 
shown in Figure 4. The holes, shown in Fig- 
ure 5, are for the insertion of Victoreen 
thimble chambers. The holes were so drilled 
that the tips of the thimble chambers all 


Fic. 4. The plywood phantom, with the multiple 
fields outlined, in position for irradiation. The light 
beam localizer is directed at the phantom and the 
light beam outlines one of the ports. Two thimble 
chambers are in place, one measuring the skin dose 
at point g, the other at the point of convergence of 
all the beams. 
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Fic. 5. A cross-section of the phantom at the level 
of the tips of the thimble chambers. 4 represents 
the average “tumor center” 5 cm. from the mid- 
line; B, the center of the mediastinum; ¢ and e 
mark the approximate center of each lung. Twelve 
ports are outlined, all converging on 2. 


lay in the same transverse plane. They 
were placed at points corresponding to: 


(1) The average center of a bronchogenic 
malignancy—s ‘cm. lateral to the midline (4). 

(2) The center of the mediastinum (B). 

(3) Two points well within the involved lung 
(c and d). 


(4) The center of the noninvolved lung (e). 


Fic. 6. Isodose curves showing the approximate en- 
ergy distribution with twelve ports, the beams all 
converging on 4. The lung on the involved side 
suffers heavily. 
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TaBLe III 


MULTIPLE FIELD THERAPY—I2 PORTS 

Exposure received by the seven various positions 
in the phantom in terms of the dose to the focus of 
the beams (tumor center) 


Point Measured A B 


C D 


F G 
Tumor at 4— 
per cent 100 675) 66 33 32 39 
Tumor at B— 
per cent 79 100 54 42 49 39 4§ 


(5) The skin of the posterior thorax in the 
midline (g). 

(6) The skin of the lateral thorax, on the side 
opposite the lesion, in the mid-axillary line (f), 


All readings were made with the phantom 
in the erect position. 


MULTIPLE FIELD THERAPY 


For multiple field therapy, twelve 7X15 
cm. fields were outlined around the thorax 
(Fig. 4 and 5). Each was treated for unit 
time (one minute). Separate series of read- 
ings were made. In the one series, the cen- 
tral axis of each of the beams passed 
through the center of the mediastinum 
(Point B in the phantom); in the other, the 
convergence was on a point (Point 4 in the 
phantom) 5 cm. lateral to the center of the 
mediastinum, the approximate center of 
many bronchogenic neoplasms. 


Fic. 7. Isodose curves. Twelve ports. Point B as 
tumor center. Both mid-lung regions receive a con- 
siderable exposure. 


V 


822 
< 
< 
R 
| 
/ A | 
| 
\ C e 
\ d A 
RQ 
1 
\ 
( 
~ 
4 ~ 
| / 100% \ 1,14 3 
\ \ | | \ | \ { f 
d \ Z / / 
~ 45 
=> 9 <— 


1954 


Voi. 72, No. § 


Fic. 8. The plywood phantom on a turntable for ro- 
tational therapy. The center of the beam is con- 
stantly directed at the thimble chamber at Point 
A, this point being the center of rotation. 


In each of these series, exposures were 
measured at the focus as well as at each of 
the other six positions. Thus it was possible 
to calculate the exposure received at each 
of these positions when a cancerocidal dose 
was administered to the tumor center. This 
information is given in Table 11. 

From these tabular values, approximate 
isodose curves were drawn as shown in Fig- 
ures 6 and 7. 


ROTATION THERAPY 


Following the investigation of the energy 
distribution in the thorax by multiple field 
irradiation, the phantom was set on a motor 
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TABLE IV 


ROTATION THERAPY. ONE ROTATION 
IN SECONDS 


Dose to the various points in terms of the ex- 
posure to the center of rotation (tumor center) 


Point Measured A € 


Tumor at 4— 
per cent 100 30: 


Tumor at B— 


per cent 80 100 47 38 43 35 48 


driven turntable making one revolution in 
approximately 100 seconds (Fig. 8). 

The central axis of the beam passed 
through the center (B) of the mediastinum 
for one set of measurements. A second set 
was taken with the focus at the average 
tumor center (location at 4 in the phan- 
tom). Readings were taken at the focus of 
irradiation (Point 4 or Point &) and at 
each of the other six positions listed above. 
The relative energies received at each point 
are listed in Table 1v. These results in the 
form of isodose charts are shown in Figures 
g and Io. 


DISCUSSION 


From this work it will be seen that, in 
multiple field therapy with twelve ports, 
to give a tumor dose of 6,000 r at 4 involves 
giving 5,520 r to the center of the affected 


Fic. 9. Isodose curves. Rotation therapy. Point 4 
is the center of rotation. Again the involved lung 
suffers heavily. 


Fic. 10. Isodose curves. Rotation therapy. Point B 
is the center of rotation. Both mid-lung regions 
sustain heavy exposure. 
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Fic. 11. Isodose energy distribution in unilateral 
multiple field therapy. Eight unilateral fields, all 
directed at Point 4. The involved lung suffers to 
the maximum extent. This arrangement, however, 
spares the opposite lung to the greatest extent. 


lung and 1,920 r to the center of the oppo- 
site lung. When 6,000 r is given to a point 
at the center of the mediastinum, the cen- 
ter of each lung receives between 3,240 and 
2,940 r. That such doses are heavy and 
damaging, especially to lung parenchyma, 
is evident. 

In a previous article on multiple field 
therapy,” it was shown in all cases treated 
by multiple fields around the entire thorax 
that, when a cancerocidal dose was de- 
livered to the center of the tumor, the lungs 


Fic. 12. Isodose curves. Eight unilateral fields. Point 
B represents the tumor center. The involved lung 
suffers heavily; the opposite lung is relatively 
spared, 
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received very heavy incidental irradiation 
which resulted in extensive pneumonitis, 
fibrosis and, usually, in the death of the pa- 
tient. The tentative conclusion was reached 
that, in order to spare one lung, it might be 
wiser to treat unilaterally through approxi- 
mately seven ports. It was thought that, 
while the affected lung would thus be sub- 
jected to an intense and damaging crossfire, 
the opposite lung would be relatively un- 
harmed. 

With the data at hand from irradiation 
of this phantom, it is now possible to esti- 
mate the energy distribution throughout 
the thorax when a cancerocidal dose is de- 
livered to an eccentric tumor center (Point 
A) through only eight ports. It is possible 
to appreciate to what extent the opposite 
lung would escape the intensity of radiation 
as well as to see how much additional radia- 
tion the involved hemithorax would have 
to sustain. These results are shown in Table 
v which is to be compared with Table 1; 
they are also shown in isodose curves (Fig. 
Il and 12). 

To an eccentric tumor center at 4, the 
delivery of 6,000 r involves the delivery of 
6,240 r to the center of the ipsilateral lung. 
The opposite lung center, however, re- 
ceives only 780 r. If the center of the medi- 
astinum at B is the point of convergence of 
the eight beams, then for 6,000 r to B the 
center of one lung receives 4,140 r, the 
other, 1,740 r. 

The comparison of the isodose distribu- 
tion in the three forms of therapy, namely, 


TABLE V 


MULTIPLE FIELD THERAPY—8 PORTS 


Exposure received by the seven various positions 
in the phantom in terms of the dose to the focus of 
the beams (tumor center) 


Point Measured A B Fs 


Tumor at 4— 


per cent 100 «104 G2 
12* 

Tumor at B— 

per cent 90 100 69 53 29 16 58 


* Reading repeated at subsequent occasion. 
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VI 


COMPARISON OF MULTIPLE FIELD WITH 
ROTATION THERAPY 


Point Measured &- BE 


Tumor at 4 
(per cent) 


Multiple field 100 75 92 66 33 32 39 
32" 
Rotation therapy 100 68 88 56 30 23 4I 


Tumor at B 

(per cent) 

Multiple field 79 100 $4 42 49 3 
Rotation therapy 80 100 47 38 43 35 48 


* Reading repeated at subsequent occasion. 


multiple field around the entire thorax, 
multiple field unilaterally with eight ports, 
and pure rotation, all directed at the eccen- 
tric tumor center (Point 4), shows that the 
noninvolved lung is most spared by the uni- 
lateral arrangement. It thus receives only 
13 per cent, while with the other arrange- 
ments respectively it receives 32 per cent 
and 30 per cent. This is accomplished, how- 
ever, at a certain price; the center of the 
ipsilateral lung receives an exceedingly 
heavy dose, estimated in this study at 104 
per cent. 

The comparison of the results of multi- 
ple field with rotational therapy, as shown 
in Table v1, demonstrate that the multiple 
field energies are approximately of the same 
magnitude as the energies received at the 
same points treated by the rotation meth- 
od. The per cent of disparity is not consid- 
ered significant in view of the 5-8 per cent 
variation of the thimble chamber readings. 
Thus, the major advantages of pure rota- 
tion over multiple field therapy in the 200- 
250 kv. range lie in the ease and conveni- 
ence of delivery but not in the isodose dis- 
tribution. 


SUMMARY 


(1) Experimental evidence is adduced to 
demonstrate that a plywood phantom used 
in this study gave a fair approximation of 
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the roentgen-ray absorption occurring in 
the human thorax. 

(2) Utilizing this phantom, it is shown 
that when multiple field therapy is prac- 
ticed around the entire thorax (twelve 
ports) both lung fields suffer high incidental 
orders of roentgen-ray exposure. 

(3) Rotation therapy closely parallels 
multiple field therapy in roentgen-ray en- 
ergy distribution throughout the thorax. 

(4) Unilateral multiple field therapy 
(eight ports) represents the means of spar- 
ing the opposite lung to the greatest extent. 


Joseph R. Nahon, M.D. 
Veterans Administration Hospital 
East Orange, New Jersey 
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DISCUSSION 


Dr. H. Quimsy, New York, N. Y. Dr. 
Nahon has given us quite a few things to think 
about in this presentation. In the last few years, 
as radiologists have become more and more 
conscious that they must think in terms of 
tumor dose rather than in terms of air or skin 
dose, they have become correspondingly con- 
scious of the fact that dosage data obtained 
from homogeneous, unit density phantoms 
may not in many cases represent the condition 
inside the patient where the situation is com- 
plicated by bones and air spaces, and they 
would like to have some means of approxi- 
mating the true situation. 

As Dr. Nahon said, a few years ago—quite a 
number of years ago now—Dr. Copeland and 
Mr. Woods and I undertook a comparative 
study of the radiation distribution within a 
cadaver and within a water phantom. This was 
pursued under grave difficulties; we had to use 
a therapy machine, and therefore we had to 
work at night, working for a short period each 
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time, and we couldn’t get the sort of compre- 
hensive data that Dr. Nahon has presented. 

We found that within a pelvis, the effect of 
bones on dosage distribution was not very im- 
portant, but that within the chest, after a depth 
of 3 or 4 centimeters, there was a progressive 
difference between the unit density phantom 
and the actual cadaver. As Dr. Nahon said, we 
published some curves which, unfortunately, 
have not been very widely used—or perhaps I 
should say “fortunately” since, in view of the 
data presented today, they are not too accurate. 

It would be expected that the values Dr. 
Nahon got in fresh tissue would present a wider 
divergence from unit density material than ours 
did. His approach to the problem was extremely 
ingenious and I think he should be congratu- 
lated for thinking about it. It is a matter of con- 
siderable interest to know that a o.5 density 
plywood phantom will take the place of lung tis- 
sue to a good extent. I am sure that we will all 
be glad to have his published data and to devise 
correction curves or correction tables for our 
own chest problems, because these are some of 
the hardest with which we have to deal. 

When it comes to the matter of distribution 
of radiation from different series of techniques, 
it has been a very good thing for us to look at 
the isodose charts which were presented. Too 
often we think only of the dose to the tumor. 
We focus two or five or twelve fields on the tu- 
mor and pile up tumor dose and we don’t look 
at the distribution throughout the rest of the 
tissues. Dr. Nahon is a little horrified at the fact 
that tissues fairly close to the tumor get big 
doses. Perhaps we should all be horrified, but_I 
am afraid this can’t be helped. There isn’t as 
yet any method of pinpointing on the tumor, 
but if we realize this and realize that we can, 
by proper arrangement of fields, save a good 
deal of important tissue, it is certainly worth 
our while. 

The information is, of course, not complete. 
(It is very difficult to get a complete set of 
depth dose information.) It would be expected 
that the twelve field technique would approxi- 
mate rotation therapy. It would be expected 
that six field technique on one lung would ap- 
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proximate an oscillation through half of the 
cycle, 180 degrees, and the only important 
question in view of which of these is better, I 
think is, Which can more accurately be de- 
livered? Is it easier to give rotation or semi- 
rotation therapy, or is it easier and more accu- 
rate to set up a lot of fields? This, each one of us 
will have to decide for himself. 

As I said at first, this paper should give us a 
good deal to think about; we should all appre- 
ciate the information that Dr. Nahon has 
brought us. 


Dr. Roperr R. Newe.t, San Francisco, 
Calif. I think this is extremely important be- 
cause we now see that we must amend our no- 
tions about rotation therapy, if we thought that 
by this technique we can irradiate selectively a 
nice little round area in the middle of the body. 
The region outside of that is also irradiated 
somewhat and it is going to be a nuisance. 

For the primary irradiation, the proposition 
is very simple. [Drawing at blackboard] Con- 
sider any surface enclosing part of the body 
with the heavily irradiated tumor in the mid- 
dle. The radiation has to go in through that 
surface and it is spread over its area. If it is 
rotation therapy it uses all of that area. The 
intensity of the irradiation, that is, the dosage 
rate, therefore, is larger, the smaller the circle— 
i.e., the closer to the heavily irradiated central 
tumor. The two-dimensional case (surface of 
cylinder) is more nearly true than a three- 
dimensional case (surface of sphere) so that you 
see that in rotation therapy a fairly even radia- 
tion through the center is possible, but from 
there on out the fall-off of dose is as the radius— 
and that doesn’t mean a very rapid fall-off. 

This is modified by the fact that we are in a 
scattering medium, and Langmuir has shown 
that escape of radiation from a scattering 
medium doesn’t fall off in the three-dimensional 
case as the inverse square. It falls off less rap- 
idly than that. It piles up toward the outside 
and then falls off more rapidly again. This 
means that even in rotation therapy, we have 
spreading of the dose in large quantity outside 
of the region that we are trying to irradiate. 
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THE EFFECT OF CORTATE AND OF DRAMAMINE 
ON A SELECTED GROUP OF PATIENTS UNDER- 
GOING DEEP ROENTGEN THERAPY FOR 
CARCINOMA OF THE CERVIX UTERI*} 


By E. C. LASSER, M.D., and K. W. STENSTROM, Pu.D. 


MINNEAPOLIS, MINNESOTA 


A previous communication,’ the au- 
thors have stressed the desirability of 
studying clinical radiation sickness in a 
group of patients who are receiving ap- 
proximately the same amount and quality 
of radiation, delivered over approximately 
the same period of time, to the same area 
of the body. It was felt that consideration 
of a relatively homogeneous group of this 
sort would eliminate, at least to a degree, 
the multitude of extraneous factors that 
crop up in attempting to evaluate as sub- 
jective a thing as radiation sickness. 

Patients undergoing external irradiation 
for carcinoma of the cervix uteri at the Uni- 
versity of Minnesota Hospitals constitute a 
relatively homogeneous group of the type 
alluded to above. These patients were hos- 
pitalized throughout their entire treatment 
period. They all received between 3,000 and 
3,500 roentgens delivered to the center of 
the pelvis, over a period approximating 
twenty-eight days. The same quality of 
radiation was employed in all instances (400 
kv., peak, 5 ma., Thoreaus filter 0.44 mm. 
Sn plus 0.25 mm. Cu; half-value layer 3.9 
mm. Cu). 

In their previous study of this group,‘ 
the authors found that adrenal reserve, as 
denoted by a modified Thorn ACTH- 
eosinophil response test,*:* was at first nor- 
mal, but fell to levels considerably below 
normal at the end of ten to fourteen days. 
Continued irradiation beyond this period 
did not prevent a gradual return of this in- 
dex towards normal. The same study 
showed that the basal absolute eosinophil 
count in these patients, after a slight initial 


drop, rose to abnormally high levels with 
continued therapy, reaching its high point 
at twenty to twenty-four days. An index of 
the severity of radiation sickness, com- 
puted daily for each patient in a uniform 
manner,* showed changes which roughly 
paralleled those of the eosinophil count for 
the group as a whole. When the group was 
broken down into premenopausal and post- 
menopausal patients, it was noted that the 
premenopausal patients tended to show a 
relatively flat symptom index curve 
throughout their course of therapy, while 
the postmenopausal group showed the rise 
in the symptom index curve noted for the 
group as a whole, but of a more pronounced 
degree. These findings are illustrated by the 
data presented in Charts and Graphs 1, 11 
and Ill. 

Having the above data as a baseline, it 
was decided to study the effects of several 
of the drugs used in the treatment of radi- 
ation sickness on a group, similar, in all 
respects, to the group used for the baseline 
study. Cortate and dramamine were the 
drugs selected. The former was selected to 
determine whether or not the curve of ad- 
renal reserve would be altered. The latter— 
dramamine—was chosen because it belongs 
to the “antihistaminic” family of drugs, 
and a possible effect on the eosinophil 
curve was considered. Both drugs have been 
shown to favorably effect the symptoms of 
radiation sickness.!:?3 

In most cases, the drug was administered 


* Each patient was questioned daily by the same interrogator, 
who rated from 1 to 3 plus, seven possible symptoms of radiation 
sickness. These were totaled for the daily index. 


* From the Department of Radiology, Division of Radiation Therapy, University of Minnesota Medical School, Minneapolis, Min- 


nesota. 


t Supported in part by the Atomic Energy Commission Contract AT-(11-1)-232. 
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Control: All cases 


Doys | 0-4 | 5-9 | 10-14 |15-19 |20-24|25-29]30-34 
Absolute | 24 | 19 | 18 | 21 | 19 | 20] 8 
Count 197 | 15! | 227 | 344 687) 458| 234 | Average cells /cu.mm 
| Number of 
— 20 | 19 | 19 7 determinations 
39 | a | 41 | 46) | Average % fall 
| | Number of 
41 | 63 | 44 | 66 65 | 62 | !2 éclecinbieen 
95 | 83 | 89 | 206| 300| 306) 275 | Average symptom index 
Control: All cases Thorn 
Test 
——— Absolute Eosin Count 
Symptom Index 
800K Thorn Test % Fall | 20 
£ 
+30 
a 
+ 40 
= 
500Fr- 5¢ 
O 
400}- 60 
lJ 
2 
2 300/- +70 
re 
200 80 
+90 
| | | | | L 


0-4 2-9 10-14 15-19 20-24 25-29 30-34 
Time in Days 


Cuart and Grapu 1. Control Group. Variations of adrenal cortical reserve (measured by a modified Thorn 
test), absolute eosinophil count, and symptom index in the course of roentgen therapy. The first two 
factors were determined from a study of 40 patients undergoing irradiation of the pelvis, and the last 
factor (symptom index) was determined on the last 20 patients of this group. 


on the tenth through the thirteenth day of day later, than the anticipated schedule. In 
treatment, aiid again on thetwenty-first the case of the cortate group, 5 mg. of the 
and twenty-second days. In a few instances, drug was administered intramuscularly on 
the drug had to be given a day earlier, ora each of the days mentioned above. The 
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Control Post-menopausal 


Days | 0-4 | 5-9 | 10-14 | 15-19 | 20-24 | 25-29| 30-34 
Number of 
| Absolute 14 | | 16 | Il | 6 
| Count | 128 | 28 | 660| 457 | 183 Average cells /cu.mm. 
| Thorn le | | 19 | | determinations | 
| fest 59 | 5/ /6 | 24 | 4/ | 40 | 46 Average % fall 
[ 26 | 44 | 34 | 44 | 47 | 43 | 9 | Numberof 
determinations 
| Symptoms t 
| 104 | 116 | 109 | 280 | 368 | 379 | 322 | Average symptom index 
Thorn 
Control * Post-menopausal Test 
900} 10 
Absolute Eosin Count 
ty Symptom Index +20 
Thorn Test % Fall 
x 
2 700+ + 30 
3 
je) 
2600+ — 40 
| 
\ + 50 
8 
© \ 60 
: 
“7 
a 
200+ + 80 
4 90 
0-4 5-9 10-14 15-19 20-24 25-29 30-34 


dramamine patients received 50 mg. orally, 


Time in Days 


Cuart and Grapu 1. Patients from control group who fall into postmenopausal category. 


t.i.d., on each of the days mentioned. 


The time periods for administration of 
the drugs were chosen simply in an attempt 
to determine what, if any, effect would be 
seen on the peaks of the adrenal reserve 
curves and eosinophil curves occurring at 


about these periods for the group as a 
whole. The dosage of the drugs was selected 


on the basis of their pharmaceutical effi- 
ciency, as derived from a perusal of the 
literature. No claim is advanced that the 
schedule selected is the optimum one. 
Fifteen patients were studied with each 
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Control . Pre- menopausal 


Days 0-4 5-9 | 15-19 | 20-24 |25-29 130-34 
| Number of 
: = | 3 8 2 determinations 
Count 246 | 224 | 226 | 437 | 832 | 493 | 386 | Average ceils/cu.mm. 
Test 64 | 28 | 23 | 42 | 41 | 54 | 64 Average % fall 
| T Number of 
13 le | 18 3 determinations 
Symptoms 
92 6 8 59 122 | 122 | 133 | Average symptom index 
Thorn 
Control Pre -menopausal Test 
900K —— Absoluite Eosin Count 410 
Symptom Index 
Thorn Test - % Fall 
800}- 20 
@ 
700} 30 
2 
600/- 4 40 
” 
500}- 4+ 50 
+ 60 
WW 
2 
2 300;- 70 
3 
a 
200 + — 80 
100 wn = 90 
0-4 5-9 10-14 15-19 20-24 25-29 30-34 


Time in Days 


Cuart and Grapu 111. Patients from control group who fall into premenopausal category. 


drug. The results for each group as a 
whole are noted in Charts and Graphs Iv 
and VII. 

Considering the entire dramamine group 
first (Table and Graph tv), it was found 
that the change in the status of adrenal 
reserve, as denoted by the Thorn test, was 
almost identical to that noted in the con- 


trol group. The main difference lies in the 
fact that the mean initial values in the 
dramamine group (prior to any drug ther- 
apy) were higher than those in the control 
group, although the amount and direction 
of the changes is such that the two curves 
are almost identical. Since it is the amount 
and direction of change of the curves, 
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Dramamine : All cases 
Days 0-4 | 5-9 | 10-14 | 15-19 | 20-24 | 25-29 | 30-34 
lut Number of 
l2 8 l2 4 determinations 
Count 1/53 |246 | 22! | 290|\448 | 398 | 424 | Average cells/cumm 
Number of 
Thorn 6 9 14 lo |} 4 determinations 
rome 76 | 53 | 4/ | 57 | 58 | 64 | 65 Average % fall 
| Number of 
Symptoms 23 93 30 49 92 l2 determinations 
152 | 153 | 15! | 172 | 249 | 225 | 225 | Average symptom index 
Thorn 
Dramamine: All cases Test 
1000 T T T T 
900 F + 10 
Absolute Eosin Count 
Symptom Index ond 
Thorn Test % Fall 
= 
= 700 150 
a 
E600} 40 
+50 
fe) 
O 
{400 
W 
2300+ + 70 
” 
lOO 90 
0-4 5-9 10-14 15-19 20-24 25-29 30-34 


Time in Days 


Cuartr and Grapu Iv. Dramamine Group. Patients were in all respects similar to control group except for 
administration of dramamine according to schedule noted in text (15 cases). 


rather than arbitrary absolute values that 
interest us, it must be assumed that the 
drug, as administered, caused no recog- 
nizable alteration in the pattern of adrenal 
reserve. 

The eosinophil curve in the dramamine 
cases showed, in general, the same direc- 


tion of change with each subsequent time 
period as did the control group. The aver- 
age values for the dramamine group, how- 
ever, were lower with each subsequent time 
period (except the last) after the initial 
administration of the drug, than the con- 
trols. The most marked difference was 
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Dramamine : Post - menopausal 


Days | 0-4 | 5-9 | 10-14 | 


15-19 | 20-24 | 25-29 | 30-34 


| Numb f 
Eosinophil 5 6 | 4 | 
Count 163 10! | 172 | 279 | 552 | 549 | 366 | Average cells/cumm. | 
Numb f 
Thon | 5 | 3 | © | 6 | 4 | 4 | 2 aeterminations 
Test 78 | 72 | 52 | 55 | 58 | 76 | 65 Average % fall 


14 | 


14 | 186 | 236 | 204 | 340 | 383 | 275 


8 Number of 
determinations 


Average symptom index 


Thorn 
Dramamine: Post - menopausal Test 
1000 | | | | @) 
900} + 10 
—-— Absolute Eosin Count 
SOOF Symptom Index 20 
8 Thorn Test % Fall 
= 700+ +| 30 
2 
a 
E 600} + 40 
500+ 90 
400; 780 
WW 
300+ 70 
2a 
+ 80 
+ 90 


10-14 


15-19 


20-24 25-29 30-34 


Time in Days 


Cuart and Grapu v. Postmenopausal patients of dramamine group. 


noted with the peak value of each curve at 
the twenty to twenty-four day interval. 
Here, the mean absolute count for the 
dramamine group was 448 cells per cu. mm. 
as against 687 cells per cu. mm. for the con- 
trol group. The smaller number of cases in 
the dramamine group, however, may have 


influenced the results. 

Comparison of the symptom index curves 
for the dramamine and control groups 
shows no recognizable alteration in the form 
of the curve for the dramamine group. The 
index is slightly higher than the controls in 
the early phases of treatment and becomes 
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Dramamine: Pre-menopausal 


Days | O-4 | 5-9 | 10-14 | 15-19 | 20-24) 25-29 30-34 
Number of 
© | | | | | 2 | 
Count 127 | 3I8 | 258 306 | 345 339 482 Average cells/cumm 
Number of 
Thorn | _| 3 6 | determinations 
64 | 44 | 32 | 59 | 59 57 | 65 Average % fall 
= 
Number of 
Symptoms 9 | 23 24 _| 29 | 4 determinations 
2/1 | 119 86 | /35  /33 | 100 125 | Average symptom index 
Th 
Dramamine : Pre - menopausal Test 
1000 | | ij O 
900 
—— Absolute Eosin Count 
800 Symptom Index 420 
x Thorn Test % Fall 
= 
= + 30 
a 
5.600 + 40 
5500+ 30 
S 
400 + 60 
/ 
al 
200 80 
~ 
0-4 5-9 10-14 15-19 20-24 25-29 30-34 


Time in Days 


Cuart and Grapu vi. Premenopausal patients of dramamine group. 


slightly lower toward the end, but the di- 
rection and degree of change appear quite 
similar in the two groups. 

If the patients treated with dramamine 
are divided into premenopausal and post- 
menopausal groups,* it is noted that the 
postmenopausal dramamine group show 


approximately the same changes over the 
course of treatment in the three factors 
under study as do the postmenopausal con- 
trol group, although there is slight flatten- 


* Patients having had their last menstrual periods six months 
or more prior to the present study are considered “postmeno- 
pausal.” All others are considered “premenopausal.” 
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Cortate All cases 
Doys | 0-4 | 5-9 | 10-14 | 15-19 | 20-24 | 25-29 | 30-34 
| Number of 
Count 227 | 208 | 307 | 507 | 482 | 381 | 233 | Average cells /cu.mm. 
| Number of 
Thorn | | | L le | 4 2 
Test 71 | 49 | 46 | 51 | 47 | 69 | 57 Average % fall 
Number of 
3| 5 | 43 53 34 | determinations 
97 oF 58 70 106 | 232 | 209 | Average symptom index 
Thorn 
Cortate: All cases Test 
1000 T T T T T ) 
900 10 
——=— Absolute Eosin Count 
Symptom Index 
800 + ——= Thorn Test % Fall 4 20 
G 
a 
E600} + 40 
5500+ 50 
400 + 60 
= + 70 
7 
7 
100 + 90 
t 4 
0-4 5-9 10-14 15-19 20-24 25-29 30-34 
Time in Days 
Cuart and Grapux vit. Cortate Group. Patients were in all respects similar to control group except for 


administration of cortate according to schedule noted in text (15 cases). 


ing of all the curves compared to the con- 
trol group (Charts and Graphs 11 and v). 
The premenopausal dramamine group 
likewise shows little difference from the 
control premenopausal group except for 


definite flattening of the eosinophil curve 
(Charts and Graphs 111 and v1). It is note- 
worthy that the difference in the symptom 
curves noted between the control premeno- 
pausal and postmenopausal groups is dupli- 
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Cortate : Post - menopausal 


Days | 0-4 | 5-9 | 10-14 | 15-19 | 20-24 | 25-29 | 30-34 
| | Number of 
Count | 272 | 309 | 305 | 467 | 594 | 444| 103 | Average cells/cu.mm 
| Number of 
Thorn 6 4 | 2 | 6 | 6 | 2 | | divertinations 
78 | 58 | 49 | 5/1 | 58 | 65 | 67 Average % fall 
| | Number of 
Symptoms l2 25 | 20 25 | 30 IS | ) determinations 
75 | 40 | 15 | 135 | 170 | 460 | 460 | Average symptom index 
Cortate : Post - menopausal = 
1000 T T T T T T T 0 
900+ 4 10 
——=— Absolute Eosin Count 
800-& Symptom Index 4 20 
- Thorn Test % Fall 
4 
700 + + 30 
a 
€ 600 + 40 
| 
§ 500 + 50 
400 |- 60 
WJ 
2 
2 300 + 7 70 
200 80 
100 90 


15-19 “20-24 


25-29 30-34 


Time in Days 


Cuart and Grapu vit. Postmenopausal patients of cortate group. 


cated in the dramamine premenopausal and 
postmenopausal groups. 

Comparison of the entire cortate-treated 
group to the entire control group is inter- 
esting in several respects. While the direc- 
tion of change of the Thorn test curve in 
the cortate group is approximately the 


same as in the control group over the span 
of radiation therapy, it is noted that there 
appears to be relatively less loss of adrenal 
reserve by the ten to fourteen day 
period in the cortate group. Likewise, as in 
the dramamine group, the change of direc- 
tion of the eosinophil curve is approxi- 
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Cuarr and Grapu 1x. Premenopausal patients of cortate group. 


mately the same as for the control group, 
but the curve does not reach quite as high 
a peak towards the end of the treatment 
period as does the control group. The symp- 
tom index curve shows perhaps the most 
clear cut change over the controls. There 
appears to be a definite flattening of the 


curve for the cortate group, extending 
through the last period of drug treatment 
(Charts and Graphs 1 and vit). 

The postmenopausal cortate group 
curves show approximately the same rela- 
tion to the control postmenopausal curves 
as do the curves of the entire cortate group 


to the entire control group (Charts and 
Graphs 11 and viii). 

Except for the last portions of the 
eosinophil and Thorn test curves (where 
few determinations are available) the pre- 
menopausal cortate group also shows ap- 
proximately the same relation to the con- 
trol premenopausal group as does the entire 
cortate group to the entire control group 
(Charts and Graphs 111 and 1x). Here, also, 
as in the control and dramamine groups, 
one notes a rather marked flattening of the 
premenopausal symptom curve as com- 
pared to the postmenopausal curve. 


SUMMARY 


Dramamine, administered under the 
conditions stipulated, causes some diminu- 
tion in the eosinophil response of a group 
of patients receiving deep roentgen therapy 
for carcinoma of the cervix, but little recog- 
nizable alteration in the pattern of adrenal 
cortical response or in the pattern of symp- 
tomatic radiation sickness. 

Cortate, when administered according to 
the method outlined in this study, appears 
to modify the response of the adrenal cor- 
tex, the development of peripheral eosin- 
ophilia, and the development of the symp- 
toms of radiation sickness. 

A study of the control, the dramamine 
and the cortate groups shows that in all 
three (total 50 patients) the premenopausal 
patients show distinctly less evidence of 
radiation sickness than do the postmeno- 
pausal group. The exact role that circu- 
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lating estrogens may play in modifying the 
response to irradiation in the two groups 
is not yet known. 


K. W. Stenstrom, Ph.D. 
University of Minnesota 
Medical School 


Minneapolis 14, Minnesota 


The authors wish to express their sincere appreci- 
ation to Miss Virginia Betlach who carried out most 
of the determinations and the patient interrogations; 
to Dr. John McKelvey, Chief of Obstetrics and 
Gynecology, University Hospitals, who was ex- 
tremely cooperative in the furtherance of this study. 

Cortate (desoxycorticosterone acetate) was made 
available for this study through the generosity of the 
Schering Corporation, Bloomfield, New Jersey. 
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THE INITIAL MEDICAL AND INDUSTRIAL USE OF 
RADIOACTIVE MATERIALS (1915-1940) 


By LIEUTENANT WILLIAM B. LOONEY, MC, USNR*t 
Radioisotope Laboratory, United States Naval Hospital 
BETHESDA, MARYLAND 


INTRODUCTION 


HE internalt use of radioactive sub- 
stances followed the discovery of radio- 
activity in water of health springs in 1903." 
44,70 The first internal use of radium chloride 
in this country was reported in 1913,°° and 
thorium dioxide began to be used as a radio- 
paque medium in 1930.°* The painting of 
watch dials with luminous material con- 
taining three radioelements, mesothorium, 
radiothorium, and radium, began in 1917.‘ 
The harmful effects of radioactive ma- 
terials were first discovered in luminous 
dial workers in 1924 by Blum.’ Many of 
these women died from anemias, crippling 
bone lesions, and bone tumors. A clinical 
evaluation of 30 luminous dial workers and 
50 persons who received radium therapeu- 
tically was completed recently (1952).*:?9 
Results from these investigations indicate 
that small amounts of radioelements re- 
main in the body for great lengths of time 
before damage occurs. Tumor formation 
and skeletal changes have been found 
twenty to thirty years after the deposition 

of the radioelements. 
It seems reasonable to assume that the 
medical, military and industrial utilization 
t The term internal is to denote radioactive substances metab- 


olized by the body to differentiate it from other methods of use 
such as implantation. 


of radioactive materials will continue to 
increase with great rapidity. Much infor. 
mation is needed to determine the quantity 
of a radioelement that can be retained for 
long periods of time without producing 
clinical change.§ The persons given radium 
therapeutically, thorium diagnostically, 
and the luminous dial workers constitute 
the principal source of clinical material for 
obtaining this information. It is hoped that 
many of these patients may be found by 
bringing to the attention of the medical 
profession the conditions for which the ra- 
dioelements were used and the changes 
that may be produced. It is through the 
accumulation of clinical information that we 
may more adequately protect exposed indi- 
viduals and more accurately establish the 
maximum permissible amounts of radio- 
elements that can be safely retained by the 


body. 


INTERNAL USE OF RADON AND RADIUM 


The internal use of radioactive materials 
was largely based on the discovery of radio- 
activity in the waters of Cambridge, Eng- 
land, and Paris, France, by J. J. Thompson 
in 1903 and Pierre Curie and Laborde in 

§ It is known that radioelements produce pathological changes. 


The term clinical change is used to denote pathological change to 
such a degree that it is clinically significant. 


* From 1950-1952 the author was a Post-Doctorate Atomic Energy Commission Fellow in Medical Science of the National Research 
Council at the Argonne National Laboratory. He was assigned the responsibility of the clinical aspects of an investigation of persons 
who were given radium salts orally and intravenously, and persons who were employed as luminous dial workers from 1915-1930 and 
its correlation with biophysical aspects of the investigation. This group was composed of the following: A. M. Brues, L. D. Marinelli, 
W. P. Norris, R. J. Hasterlik, and A. H. Stehney. In 1952 a study of persons who received thorotrast was initiated at the U. S. Na- 
val Hospital in cooperation with the Naval Medical School, Naval Medical Research Institute and the Universities of Rochester and 
Utah. This group is composed of the following: J. B. Hursh, L. T. Stedman, J. S. Arnold, Martin Colodzin and the author. 

A preliminary report on the skeletal roentgenographic findings in patients who received radium was made in 1951 (Argonne National 
Laboratory, Report No. 4666).A preliminary report on the skeletal roentgenographic findings in patients who received thorotrast was 
made at a conference on Internal Radioactive Contaminations, July, 1953, Copenhagen, Denmark (Seventh International Congress 
of Radiology). 

The success of these investigations has been in a large measure the result of the excellent cooperation of the physicians, medical 
schools, and hospitals of the Chicago and Washington areas. 

Detailed reports of the clinical, physical, radiochemical, roentgenographic and histological findings of the thorium and radium in- 
vestigations will be published. 

t The opinions and assertions contained herein are the private ones of the writer and are not to be construed as official, or reflect 
ing the views of the Navy Department or the Naval Establishment at large. 
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1904 respectively. It was considered that 
the healing qualities which for centuries 
were thought to be the result of drinking 
and bathing in the water of the natural 
springs or spas was actually produced by 
radon, therefore this therapeutic agent 
could be made available to the general pub- 
lic. 

To quote from one of the early workers, 
“It is thus that nature and accident and 
prophecy often point the way to discoveries 
of the highest importance to the human 
race, for it is now established beyond ques- 
tion that the waters of these springs con- 
tain radium emanation in varying but con- 
siderable amounts, and still further that 
the emanation as now scientifically pro- 
cured by laboratory methods possesses 
healing powers far beyond the conception 
based on earlier experience.” 

Considerable pioneer work was done to 
determine the biological effects of radioac- 
tivity. This was especially true with regard 
to radon because of the belief that it would 
produce beneficial effects in two ways, one 
by chemical means, the other by irradia- 
tion. 

In 1911 Professor S. Saubermann™ of 
Berlin presented to the British Medical 
Association a review of the status of the 
investigative work in the field of radiobiol- 
ogy. He concluded that radon increased 
autolytic fermentation, the activity of pep- 
tic ferment, pancreatic ferment, glycolytic 
fermentation, etc. 

On the basis of the preceding data, it is 
easy to see why the therapeutic use of radon 
had such a spectacular and promising be- 
ginning and why it was tried as a thera- 
peutic measure in such a wide number of 
diseases. Radon drinking water came into 
widespread use in this country. One of the 
companies manufacturing radon drinking 
water containers stated that 155,400 per- 
sons were using their product during their 
first year.** Reports of the therapeutic ef- 
fectiveness of drinking water from the 
natural radioactive springs, artifically pre- 
pared radioactive water, radon inhalators, 
etc., began to occur with increasing fre- 
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Rowntree and Ba- 
jeter (1913) summarized the results of the 
use of radon by 20 foreign investigators on 
1,038 patients. They made the following 
conclusions: 

The value of radium is unquestionably estab- 
lished in chronic and subacute arthritis of all 
kinds (luetic and tuberculous excepted); acute, 
subacute and chronic joint and muscular rheu- 
matism (so called); in gout, sciatica, neuralgia, 
polyneuritis, lumbago, and the _ lancinating 
pains of tabes. 837 or over 80% of the patients 
were considered to have been improved by the 
use of radium emanation. 


Because of the rapid elimination of ra- 
don and its short half-life (3.8 days), atten- 
tion was directed toward the internal ad- 
ministration of radium (half-life 1,620 
years). If radium were deposited in the 
body and eliminated slowly, then the ra- 
dium remaining would constantly give off 
radon in the body. In 1914 Proescher* 
summed up the rationale for this change to 
the use of radium: 


The radium is excreted in the urine and feces, 
however the greater portion is deposited in the 
bone marrow. The organism is therefore not 
only passively but actively radioactive for a 
considerable period and of greater importance 
still, the action is constant. In other words, the 
body becomes a vital emanatorium due to the 
deposit of radium salt. 


Proescher’s first article on the intrave- 
nous use of radium chloride appeared in 
1913.°° In the period 1914—1916 several ad- 
ditional articles appeared on the internal 
use of radium®:7:8-10,12,21,22,27,34,35,42,50,51,52,53, 
60,61,66,67,71 (see Table 1). 

After this sudden and enthusiastic be- 
ginning of the therapeutic use of radium 
and radon, it appears to have declined in 
popularity as rapidly as it ascended. The 
following excerpt from an article by Allen, 
Bowing and Rowntree in 1927! summarizes 
the sudden rise and fall of the therapeutic 
administration of radium and radon. 

About fifteen years has elapsed since radium 
came into prominence in medicine. In the be- 
ginning, it was heralded by certain leaders of 
medicine in Germany and Austria as a remedy 
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TABLE 


RADIUM 


Some of the Most 
Common Conditions 


Changes which May Occur 


Aids in Diagnosis of 


for which Radium 


Roentgenographic Retained Radium 


Was Given Clinical 
Hypertension 1. Aspectic necrosis of fe- 
Cardiovascular disease moral head or bones of 
Arthritis feet 
Duodenal ulcers 
Gout 
Neuritis 2. Fractures of vertebrae 


Diabetes or femoral shaft 
Mental diseases 

Syphilis 
Infected wounds 

Skin disorders 


Marked increase in 
dental caries; extru- 
sion of bony spicules 


Anemias or osteomyelitis of 
Leukemia mandible 

Nephritis 

Sciatica 4. Skeletal tumor forma- 


Raynaud’s disease tion 


Buerger’s disease 


History of radium ad- 
ministration 


1. Small well differenti- 1. 
ated areas of de- 
creased density may 
be present in the skull, 
long bones or bones of 
the feet 


. Detection of radon 
from expired air 


wv 


. Areas of increased 
density may occur in 
the vertebral bodies, 
humeral and femoral 
heads 


. Detection of gamma- 
ray activity given of 
from the body 


Detection of radium in 
a urine or fecal speci- 
men 


5. Demonstration of 
roentgenographic 
changes 


of great value.... The prominence of these 
writers made the claims quite convincing. The 
clinics of both Von Noorden and His, regarded 
by all as among the leading medical services of 
Europe, intimated that the introduction of 
radium would mark the beginning of a new era 
in therapeutics. The chief claims made for 
radium were that it relieved pain, that it acti- 
vated enzymes, and that it reduced blood pres- 
sure. 


In 1929 an editorial in the Fournal of the 
American Medical Association reviewed 
the reasons for the decision of the Council 
on Pharmacy and Chemistry for not ac- 
cepting radium solutions or radon water as 
therapeutic agents because of the failure to 
demonstrate their value by controlled 
clinical evidence. 


LUMINOUS DIAL WORKERS 


Crookes in 1903 discovered that alpha 
rays striking a zinc sulfide screen produced 
luminescence. Self luminous paints began 
to be used on watch dials in 1908.4 Radium 
was first used as a source of alpha particles 
in the luminous watch dial paints; later 


mesothorium and radiothorium were used 
for economic reasons. Self luminous paints 
began to be used in this country in 1913. 
They were used on instrument panels as 
well as watch dials. Martland*’ states that 
an accumulative total of 800 girls were em- 
ployed by a New Jersey concern between 
1917 and 1924. Similar luminous dial plants 
were in operation in I]linois and Connecticut. 

In 1924 Blum® discovered that severe 
osteomyelitis and necrosis of the mandible 
occurred with great frequency in the work- 
ers of the New Jersey plant. The reports 
which 41,58 on the 
clinical course and death of these women 
from anemias, crippling bone lesions, bone 
tumors, have now become classics on the 
destructive effects of radioelements in hu- 
mans. 


THORIUM 


The first colloidal preparation of thorium 
dioxide was used in 1928 in bronchial roent- 
genography. In 1929 Oka accidentally dis- 
covered the outlining of the liver and spleen 
roentgenographically. This was independ- 
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TABLE II 


THORIUM 


Some of the Most Common 
Conditions for which 


Changes Which May Occur 


Aids in Diagnosis of 


Thorotrast Was Used in 


Retained Thorotrast 


Diagnostic Roentgenology Roentgenographic 
A. Visualization of liver and 1. Induration or ulceration at 1. Increased density of liver and 1. History of administration 
spleen site of injection spleen 
Amebic abscesses 2. Anemias (irradiation of 2. Long bones 2. Visualization of deposition 


bone marrow) 


2. Cirrhosis of liver 
3. Metastases to liver 


3. Neoplasia (liver) 
B. Cerebral arteriography 
1. Anomalies 4. Leukemias 
2. Aneurysms 
3. Hemangiomas 
4. Neoplasia of brain 


C.  entriculography 
D. Encephalography 


E. Disorders of genitourinary 
tract 


F. Mammography 


G. Arteriography of extremities 
1. Arteriosclerosis 2. Hypertension 
3. Buerger’s disease 4. Raynaud’s disease 
5. Aneurysms 


a. Thickening of trabeculae in liver and spleen 
b. Longitudinal striations on 3. Detection of particles of 
medial surface of shafts gamma-ray activity given 
off from the body 
c. Thickening of middle one- 
third of shafts 4. Induration and/or ulcera- 
tion at the site of injection 
(neck, arm or thigh) 


. Increased density from extrava- 


sation into soft tissues at site of 
injection 


ently verified by Radt who improved the 
preparation and introduced it into clinical 
use as thorotrast.** 

Yater and Coe®™ considered that the 
greatest usefulness of thorotrast was in the 
diagnosis of metastases to, and abscesses 
of the liver, and early cases of cirrhosis. 

Thorotrast, when injected into the blood 
stream, is rapidly taken up by the reticulo- 
endothelial system. Two-thirds of it is de- 
posited in the liver and spleen. It is also 
consistently found in the bone marrow and 
lungs.**.73 Once deposited in the body, elim- 
ination is extremely slow. Several re- 
ports indicate that no appreciable amount 
of thorotrast seems to have been eliminated 
years after administration, by roentgeno- 
graphic examination of the liver and spleen. 

In 1929 Egas Moniz first visualized cere- 
bral structures and the cerebral vascular 
tree by injecting thorotrast into the carotid 

* Thorotrast contains 25 per cent thorium dioxide by volume 
(20 per cent by weight) and about the same amount of a protec- 


tive colloid, a dextran preparation, and 0.15 per cent methyl-P- 
hydeoxy benzoate as a preservative.® 


artery, and Radovici and Meller of France 
in March, 1932, and Westmann of Ger- 
many were the first to report its use intra- 
cranially.68 Thorotrast was also used for 
outlining the genitourinary tract,*® pla- 
centa,®* and blood vessels of 
the extremities”:72:4 (see Table 11). Thoro- 
trast as a radiopaque medium seems to 
have been used less and less frequently in 
the past few years. Pirkey et a/.4* in 1951 
stated that they were only using thoro- 
trast in extremely puzzling cases in the 
older age groups. 


AVAILABLE CLINICAL INFORMATION 


The marked increased use of radioactive 
materials has made the problem of late 
clinical change one of considerable impor- 
tance. This is especially true of such radio- 
elements as thorium,f plutonium, radium, 

+ Thorium has a half-life of 1.3910! years. The thorium pres- 
ent in the amount of thorotrast used in obtaining a hepatogram 
(75 cc.) has an estimated gamma-ray activity equivalent to 1.37 


micrograms of radium and an estimated alpha activity equivalent 
to 1.5 micrograms of radium. Schlundt, H.—unpublished data. 
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Fic. 1. Roentgenogram of the forearm taken thirty 
years after employment as a luminous dial worker. 
The multiple, small, well differentiated areas of 
decreased density give a “streaked” appearance to 
the radius, ulna, and bones of the hand. 

etc., which have long physical and biologi- 
cal half-lives. It is extremely difficult to es- 
timate the quantity of these radioelements 
that can be safely retained because of the 
long duration between radioelement depo- 
sition and damage. 

(4) Radium Patients and Luminous 
Dial Workers. Aub, Evans, Hempelmann 
and Martland (1952) reported the results 
of their clinical evaluation of 19 persons 
who were former employees of luminous 
dial plants and 11 persons who had been 
given radium internally. The present au- 
thor has been associated with a similar 
study in which 36 persons given radium 
and 14 luminous dial workers have been 
evaluated.”® 


William B. Looney 
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Aub, Evans, Hempelmann and Martland 
found characteristic skeletal changes pro- 
duced by radioelement deposition in all pa- 
tients having more than 0.7 microgram of 
retained radium. Skeletal tumors developed 
in 8 of these patients twenty-three years 
after the deposition of the radioelements. 

Findings in the 36 patients given radium 
and 14 luminous dial workers were similar. 
Symptoms in which there was some rela- 
tion to radium deposition occurred in about 
50 per cent of these persons. The onset of 
the symptoms was about fifteen years after 
the deposition of the radioelements. There 
was a marked increase of skeletal changes 
in patients having over I microgram of re- 
tained radium. These changes have been 
divided into three groups: 


Group I. Areas of decreased density. 

A. Longitudinal areas which occur in the 
long bones and give a “‘streaked”’ ap- 
pearance. These areas are usually 1-2 
mm. in width and 5-10 mm. in length 
(Fig. 1). 

B. Well differentiated areas which vary 
from 2-20 mm. in the greatest dimen- 
sion which may be oval, square, or ir- 
regular in outline. They usually occur 
in the skull, long bones, and bones of 
the feet. 

Group II. Areas of increased density, usually 
associated with varying degrees of decreased 
density and change in trabecular pattern 
(Fig. 2). 

These changes present a “mottled” or 

“‘moth-eaten” appearance and they usually 

occur in the heads of the femora and 

humeri, and the glenoid process. 

Group III. Changes in the normal configura- 
tion and areas of destruction. 

The term “‘aseptic necrosis” has been used 

in referring to these changes. The heads of 

the femora, bones of the feet and mandible 
were most commonly involved. 


Three of these 50 patients had skeletal tu- 
mors which developed about twenty years 
after the deposition of the radioelements. 

Even though the minimal hematological 
changes did occur somewhat more fre- 
quently in patients having greater amounts 
of retained radium they were not consist- 
ent. From this and previous hematological 
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data, it would seem that significant hema- 
tological changes usually do not occur until 
the disease process is more advanced. 

Detailed studies reported by Aub, Evans, 
Hempelmann and Martland‘ and Looney,*® 
and Looney and Woodruff have shown 
that a relation exists between the skeletal 
roentgenographic findings, histopathologi- 
cal changes, and radium deposition. The 
frequency of bone tumor of approximately 
10 per cent in the 80 patients is many times 
greater than the estimated incidence of 
bone tumor in the general population 

(B) Thorotrast Patients. Numerous re- 
ports on the biological effects of thorotrast 
have appeared in the literature.*® Cursory 
studies have been made on approximately 
4,800 individuals given thorotrast since it 
was first used in this country in 1930. No 
significant number of clinical disorders have 
been found in these persons which might 
be attributed to thorotrast administration. 

Yater and Coe (1943)”° were unable to 
demonstrate any evidence of damage from 
latent radioactivity, depression of hepatic, 
splenic, or hematopoietic function, lowered 
resistance to infection, or development of 
malignant neoplasia at the site of injection, 
in a ten year follow-up of 286 cases given 
thorotrast. A similar study of a three year 
follow-up on 175 patients was done by Rig- 
ler, Koucky and Abraham™ in 1935 with 
few or no harmful effects demonstrated. In 
1950 Henry, Kaplan and Thomas” reported 
the experiences of 132 radiologists with 
thorotrast. Two unpublished cases of malig- 
nancy were found in 4,325 patients given 
the radiopaque medium. 

In 1947 MacMahon, Murphy and Bates* 
reported a patient who died twelve years 
after receiving thorotrast. At autopsy, an 
endothelial sarcoma of the liver was found. 
They concluded there was a widespread 
radiation injury affecting particularly the 
liver and hematopoietic system. Although 
suggestive, they made no definite conclu- 
sions concerning the relationship of the 
sarcoma of the liver and the thorotrast. 
Spier, Cluff and Urry (1947)® reported a 
case in which an aplastic anemia developed 
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Fic. 2. Roentgenogram of the shoulder of the same 
patient as in Figure 1. Note the areas of increased 
density in the head of the humerus and glenoid 
process near the articular surfaces that result in a 
mottled appearance of the bones. 


nine years after the administration of thoro- 
trast. They found more thorium in the bone 
marrow (4.8 per cent of thorium oxide by 
weight) than in the spleen (0.25 per cent) 
by chemical analysis of the ignited residue. 
More alpha, beta, and gamma-ray activity 
was detected in bone marrow than in the 
spleen (counts per minute per gram of tis- 
sue). An anemia developed in a patient ten 
years after the administration of thorotrast 
which resembled pernicious anemia. Ten 
months after the onset of the anemia the 
patient died and during his terminal illness 
the diagnosis of lymphatic leukemia was 
made. R'adioautographs of the specimens 
from the liver, spleen and skeleton have 
been made. There were numerous alpha 
tracks present in radioautographs of the 
liver and spleen. They were also randomly 
distributed throughout compact bone from 
the femur.*! 

Amory and Bunch (1948)* reported 7 
cases in which thorotrast was demonstrated 
in the perivascular spaces years after ad- 
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Fic. 3. Roentgenogram of a tibia twenty years after 
thorotrast administration. Note the striated ap- 
pearance of the tibia at the top of the figure and 
the thickened middle third of the shaft. The 
endosteal surface has an irregular outline. 


ministration. Local reaction to the thoro- 
trast resulted in marked induration. Symp- 
toms from the local reaction occurred in 5 
of 7 cases seen by Amory and Bunch. Prez- 
yna, Ayres and Mulry (1953)*2 demon- 
strated radioactivity at the site of injec- 
tion in a patient who had thorotrast twelve 
previously. 

Ne have begun a re-evaluation of the 
piesa seen by Yater and Coe in their ten 
year follow up (1943) and all other availa- 
ble patients in the Washington area given 
thorotrast. In the past four months 17 pa- 
tients have been evaluated. We have found 
no significant clinical changes other than 
local reaction at the site of injection if some 
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of the material was inadvertently deposited 
outside the vein. 

Small changes in the normal skeletal 
pattern* have been demonstrated on com- 
plete skeletal roentgenographic examina- 
tion in approximately one-half of these per- 
sons. They have occurred most often in the 
humeri, radii, ulnae, tibiae and femora. In 
some instances there is thickening of the 
trabeculae, in others there are areas of de- 
creased density similar to those seen in pa- 
tients given radium, and luminous dial 
workers. There were also linear areas of in- 
creased density which appeared to follow 
the vascular supply to the bone. Some of 
the shafts of the long bones had an in- 
creased thickness and a peculiar striated 
appearance along the middle third with a 
slight expansion at the ends (Fig. 3). 

Roentgenograms of the liver and spleen 
taken fifteen to twenty years after the ad- 
ministration of thorium have a less con- 
fluent and uniform distribution of thorotrast 
than roentgenograms taken shortly after 
administration. Migration, probably to the 
lymph nodes, is shown roentgenographi- 
cally (Fig. 4). 

It is possible that a certain portion of the 
thorium, or one or more of its daughter ele- 
ments, may be deposited in the skeleton at 
the time of administration or migrate from 
the liver and spleen to the skeleton. This is 
based on the following information: the 
roentgenographic evidence of migration to 
the regional lymph nodes; the skeletal 
changes being observed in some of the 17 
patients studied in this laboratory; the de- 
tection of larger amounts of thorium in 
bone marrow than in the spleen of a pa- 
tient who died nine years after receiving 
thorotrast; and the demonstration of ra- 
dioactivity in compact bone of a patient 
who had received thorotrast ten years pre- 
viously. 

Most distribution studies on thorotrast 
have been done in animals but were of re- 


* The writer wishes to express his appreciation to Dr. Wal- 
lace M. Yater and Dr. Fred O. Coe, Washington, D. C., and to 
Dr. Joseph C. Aub and Dr. Merrill C.Sosman, Boston, Mass., for 
reviewing the skeletal roentgenograms on some of these patients. 
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latively short duration. Numerous reports 
have been made on the deposition of thoro- 
trast in bone marrow but little has been 
published about deposition in compact 
bone.® In spite of this sparsity of informa- 
tion, it is possible that some relation does 
exist between the skeletal roentgenographic 
changes we have observed in patients and 
thorotrast administration. It is well estab- 
lished that thorotrast is eliminated ex- 
tremely slowly from the body. It is known 
that there are architectural differences in 
the bone structure of man and animals. 
Changes may have been produced in man 
and not in animals because of the struc- 
tural differences in bone and the presence 
of thorotrast for great lengths of time. It is 
also possible that the skeletal changes are 
produced by daughter elements of thorium, 
mesothorium, and radiothorium, either by 
migrating from the liver and spleen or by 
the presence of thorium in the skeleton. 

The possibility that some changes are 
produced by the presence of the radioele- 
ment rather than from radiation cannot be 
dismissed. It is obvious that additional in- 
formation will be necessary before any defi- 
nite conclusions can be reached in regard 
to thorium. 


CONCLUDING STATEMENTS 


It is evident that thousands of persons 
received radioactive materials diagnosti- 
cally and therapeutically twenty to thirty 
years ago (radium 1915-1930, thorium 
1930-1945). Hundreds of persons were em- 
ployed as luminous dial workers before ade- 
quate safety measures were taken (1917- 
1925). 

It has been established that skeletal 
change, tumor formation and symptoms 
from bone necrosis may occur many years 
after the deposition of the radioelement. 
In many instances patients will not remem- 
ber radioelement administration or em- 
ployment as luminous dial workers. Famili- 
arity with the late changes of radioelement 
toxicity will in some instances facilitate the 
correct diagnosis of bizarre and puzzling 
conditions in the middle and older age 
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Fic. 4. Roentgenogram of the liver and spleen 
twenty-three years after thorotrast administra- 
tion. Note the lacy appearance in contrast to a con- 
fluent increase in density throughout these organs 
shortly after thorotrast administration. The areas 
of increased density under the liver are probably 
the result of the migration of thorotrast to the 
regional lymph nodes. 


groups (see Tables 1 and 11). These persons 
constitute the major clinical source of ma- 
terial for determining the safe amounts of 
radioelement that can remain in the body 
for long periods of time without producing 
significant clinical change or tumor forma- 
tion. Extensive studies of radioelement dep- 
osition and biological changes by chem1- 
cal, physical, histological, and radioauto- 
graphic means at autopsy will be of great 
value. 

These patients may be of considerable 
value in the following ways in addition to 
more accurately establishing the maximum 
permissible levels of exposure: (1) by avoid- 
ing mistakes in the present and future use 
of radioactive materials from greater 
knowledge of the effects of their first clini- 
cal use; (2) by bridging the large gaps in 
our present knowledge of the pathologic 
physiology of radioelement toxicity through 
locating and periodic re-evaluation of these 
persons; (3) by utilizing the patients to 
evaluate new methods devised for removing 
radioelements from the body; (4) by pro- 
viding an excellent source of material for 
educational purposes in regard to chronic 
radioelement toxicity. 
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It is urged that any patients having re- 
tained radioelements be referred to labora- 
tories* equipped to evaluate their status 
and determine the residual radioactivity. 
It is through the accumulation of informa- 
tion from these persons that we may more 
adequately safeguard the future health of 
increasing numbers of individuals who may 
be exposed to radioactive materials. 


SUMMARY 


Thousands of persons were given 
radioactive materials in clinical medicine 
twenty to thirty years ago. Radium chlo- 
ride was given orally and intravenously in 
the treatment of hypertension, arthritis, 
gout neuritis, gout, etc., from about Ig915 
to 1930. Thorium dioxide was used in diag- 
nostic radiology from about 1930 to 1945. 

. Hundreds of persons ingested or in- 
haled significant amounts of radium, mes- 
othorium, and radiothorium in the lumi- 
nous dial painting industry from about 1917 
to 1925 before adequate protective meas- 
ures were taken. 

3. Recent studies (1952) on luminous 
dial workers and patients given radium 
therapeutically have revealed that fifteen 
to thirty-five years may elapse before 
symptoms, skeletal change or tumor forma- 
tion occur. 

4. Small skeletal changes have been 
found in patients given thorotrast fifteen 
to twenty years ago (1952). 

5. These persons constitute the major 
source of clinical material for determining 
the amounts of a radioelement that can be 
retained safely by the body for protracted 
periods of time. 

6. The importance of locating these in- 
dividuals and referring them to a laboratory 
equipped to determine the residual radio- 
activity is stressed. 


Radioisotope Laboratory 
U. S. Naval Hospital 
Bethesda 14, Maryland 


* Other Laboratories known to be evaluating these persons are: 
(a) Dr. Joseph C. Aub, Harvard Medical School and Dr. Rob- 
ley D. Evans, Massachusetts Institute of Technology, Boston, 
Massachusetts; (b) Argonne National Laboratory, Chicago, IIli- 
nois; (c) Dr. Louis H. Hempelmann, Strong Memorial Hospital, 
Rochester, New York. 
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A bibliography on radium that was initiated by 
the author was completed by Miss Ellen Skirmont of 
the Argonne National Laboratory. The author wishes 
to express his appreciation to Dr. Jerome Boseman 
for the roentgenograms of the luminous dial worker, 
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THE DISTRIBUTION OF RADIOIODINE OBSERVED IN 
THYROID DISEASE BY MEANS OF GEIGER 
COUNTERS—ITS DETERMINATION 
AND SIGNIFICANCE 


By J. P. NICHOLSON, B.A., B.Sc.,* C. W. WILSON, M.Sc., Pu.D., F.Inst.P.,* and 
K. A. NEWTON, M.B., M.R.C.P.7 
Westminster Hospital 
LONDON, ENGLAND 


ADIOACTIVE iodine ["* is being used 

increasingly for studies of the localiza- 
tion and distribution of normal and abnor- 
mal functional thyroid tissue (Ansell and 
Rotblat, 1948; Veall, 1950; Blomfield e¢ a/., 
1951; Taylor and Stewart, 1951). Before 
1950 Geiger counters were used for which 
the resolving power appeared to be poor 
and Veall (1950) designed a directional 
counter for I'*! using a lead cathode coun- 
ter which gave a six-fold increase in resolv- 
ing power without loss of count-rate. The 
lead shield used was designed solely for col- 
limation; the weight (4 lb.) was thus kept 
so low that it could be held in the hand, 
which in practice is a very useful feature. 
The Veall counter was used for the distri- 
bution studies reported by Blomfield eg al. 
(1951) and by Taylor and Stewart (1951) 
although these observers did not use identi- 
cal procedures. 

From the observations so far reported it 
is still not very clear which are the best 
methods and apparatus to use to obtain 
the greatest amount and precision of in- 
formation. The purpose of this paper is to 
describe some work we have done in this 
field which we believe adds a little to exist- 
ing information and to outline a method of 
studying radioiodine distributions which is 
relatively simple but informative. 


REQUIREMENTS OF THE COUNTER SYSTEM 


1. Some General Considerations. The res- 
olution of a counting system is usually ex- 
pressed in terms of point sources. In prac- 
tice, however, one is concerned most fre- 


* Physics Department. 
Radiotherapy Department. 


quently with exploring relatively large 
masses which are sometimes of consider- 
able area. The essential question is, how 
well do the lines of equal count-rate (iso- 
count-rate-contours) represent the shape 
and extent of the active area explored? 

We considered that some kind of answer 
to this question might be provided by ob- 
servations with various active sources of 
known geometric shape, dimensions and 
position, using for these observations Geiger 
counters with varying degrees of collima- 
tion and shielding. 

By making certain simplifying assump- 
tions it is possible to calculate approxi- 
mately some of the results to be expected 
from such observations. Thus, with perfect 
collimation it should be found that, for dis- 
tances d from the source to the front of the 
counter between 5 and 10 cm., the count- 
rate varies with the source thickness inde- 
pendently of d. Therefore, with perfect col- 
limation and a uniform activity distribu- 
tion throughout the active tissue, it should 
be possible to deduce the variation of thick- 
ness of the active tissue. Also, for thick- 
nesses of active material between about 1 
and 5 cm., the variations of count-rate with 
distance from the source are approximately 
independent of the active thickness. This 
implies that from measurements made at 
various distances from the patient, it might 
be possible to deduce the relative depth at 
which, say, a metastasis is situated, irre- 
spective of its size. 

In practice, however, collimation is not 
perfect. If the counter is above a distrib- 


849 


954 
D. 
of 
32, 
of 
ant 
AD, 
us 
ith 
ion 
at., 
nd 
ork 
im 
rk 
es; 
its 
st 
rt. 
9. 
ly. 


If 


C4 
GM4 
COUNTER 
“a 
BRASS 
ALUMINIUM 
t2%3 CM 


Fic. 1. Large aperture counter system. It is changed 
into the small aperture counter by the insertion at 
A of a lead disc 1 cm. thick with a 0.5 cm. diameter 


hole. 


uted active source, the count-rate observed 
will be due to both the direct radiation re- 
ceived through the aperture (which is 
wanted) and to the stray radiation entering 
obliquely through the collimating shield 
from other parts of the source (which is un- 
wanted). If, for simplicity, it is assumed 
that all the stray radiation passes through 
a constant thickness of lead shielding we 
may deduce approximately the relative 
count-rates due to direct and stray radia- 
tion. Thus, if the lead shield is 1 cm. thick 
and the aperture 0.5 cm. in diameter, fora 
counting distance of 5—10 cm. from a source 
of I! of 2.5 cm. radius, the count-rate due 
to stray radiation will be nearly 4 times as 
great as that due to direct radiation. If the 
source radius is 5 cm. the ratio 4 increases 
to about 13. An increase in shielding thick- 
ness to 2 cm. of lead reduces these ratios to 
about 0.3 and 1.0 respectively. 

It is clear that under many conditions 
which may arise in practice, the stray radi- 
ation count will be a large proportion of the 
total count. Assuming that the counter 
shield is already as thick as practical con- 
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siderations of portability, etc., will permit, 
the proportion of stray radiation count may 
be reduced by increasing the aperture. This, 
however, reduces the resolution of the 
counter. What conditions, then, produce 
the best isocount-rate contour interpreta- 
tion of an extended source? A small aper. 
ture with good geometry but a high propor. 
tion of stray radiation or a large aperture 
with bad geometry but a smaller propor- 
tion of stray radiation? Simple calculations 
regarding this point for two counter sys- 
tems (to be described below) with the same 
shielding but different apertures show that 
for an extensive disc source the large aper- 
ture counter gives slightly the better resolu- 
tion beyond the geometrical edge of the 
source. 

2. Some Experimental Observations. Our 
experiments were done using the following 
counters: 


(a) The lead walled counter described by 
Veall (1950), having a lead shield approxi- 
mately 1 cm. thick and a very small aperture. 

(b) A G.E.C. copper-walled end-window 
G.M.4 counter built into a lead shield approxi- 
mately 1 cm. thick (Fig. 1) having an aperture 
A 2.§ cm. in diameter, the full aperture of the 
counter. The thin aluminum window of the 
counter is covered by a 1 mm. thick Al filter. 
Also mounted in the aperture is a center indi- 
cating device of perspex. The counter thus re- 
sponds to only the gamma rays from I*!, This 
will be called the large aperture (L.A.) counter. 
Its weight is 3 pounds. 

(c) This counter is identical to (b) except 
that the aperture 4 is stopped down to 0.5 cm. 
by means of a lead diaphragm 1 cm. thick. This 
will be referred to as the small aperture (S.A.) 
counter. 


Observations were made with the coun- 
ters using an approximate point source of 
[81 and several extended sources. The point 
source was a short thread of I'! solution 
drawn up into a 2 mm. diameter capillary 
tube. The extended sources were rectangu- 
lar perspex boxes of up to 125 cc. capacity 
which were completely filled with I'* solu- 
tion. A counter was positioned first above 
the center of a box and then the count- 
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Fic. 2. Isocount-rate contours measured above a source §X§ cm. in area and 1.25 cm. thick. Counter- 
source distance 2.5 cm. Maximum count-rate = 100 at center. (4) With small aperture counter. (B) With 


large aperture counter. 


rates were determined on a count-rate me- 
ter at various known points in a plane par- 
allel to the upper surface of the box. 

With the point source and a counter- 
source distance of 2.5 cm., the Veall coun- 
ter showed a fall to 50 per cent of maximum 
at a distance of 0.7 cm. from the counter- 
source axis. For the L.A. counter and S.A. 
counter the corresponding distances were 
2.1 cm. and 2.7 cm. respectively. For a 
point (or very small) source the Veall 
counter shows much the best resolution. 

Three extended sources were used, being 
(1) a source §X5 cm. in area and 1.25 cm. 
thick; (2) a source 5X5 cm. in area and 5 
cm. thick; (3) a source 1OXIO cm. in area 
and 1.25 cm. thick. All measurements were 
made with a distance of 2.5 cm. between 
the front of the counter and nearest face 
of the source. From the observations the 
isocount-rate contours “representing” the 
source were evaluated, the maximum 


count-rate observed at the center of the 
source being taken as I00 per cent. 
Isocount-rate contours obtained for the 
first source using the S.A. counter and L.A. 
counter are shown in Figure 2, 4 and B, 
respectively. The actual shape and orienta- 
tion of the source is shown in dotted out- 


line. In neither case is the source shape well 
shown. The higher count-rate contours sug- 
gest that the source is at 45° to its true posi- 
tion while the lower contours give an indi- 
cation of the true shape, but not of the true 
size. It is interesting that the fall-off of 
count-rate beyond the geometrical edge of 
the source is more rapid with the L.A. 
counter than with the S.A. counter. For 
both counters a 60 per cent contour corre- 
sponds very roughly to the actual source. 
The results of similar observations for 
the second source are shown in Figure 3, 
A, Band C, using the S.A. counter, the L.A. 
counter and Veall’s counter respectively. 
All three suggest the 45° orientation of the 
source from its true position. The differ- 
ences between the results with the S.A. and 
the L.A. counters are not very marked al- 
though the fall-off beyond the geometrical 
edge is now slightly more rapid with the 
S.A. counter. The fall-off with the Veall 
counter is most rapid towards the edge of 
the source but at large distances beyond 
the edge of the count-rate rises again as in- 
dicated by the outer 30 per cent contour. 
Beyond this the count-rate actually rose to 
50 per cent, thus suggesting that the cen- 
tral source was surrounded by a large ring 
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A B 


Fic. 3. Isocount-rate contours measured 
above a source § X§ cm. in area and § cm. 
thick. Counter-source distance 2.5 cm. 
Maximum count-rate=100 at center. 
(4) With small aperture counter. (B) 
With large aperture counter. (C) With 

Veall’s counter. 
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of active material. This rise is of course due 
to radiation entering the side of the shield- 
ing from the source. 

Figure 4, 4, B and C, shows the results 
for the third source obtained using the 
three counters in the same order. The S.A. 
and L.A. aperture counters present very 
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Fic. 4. Isocount-rate contours measured 
above a source 10X10 cm. in area and 
1.25 cm. thick. Counter-source distance 
2.5 cm. Maximum count-rate=1I00 at 
center. (4) With small aperture counter. 
(B) With large aperture counter. (C) 
With Veall’s counter. 


much the same picture, the latter giving 
just a little more rapid fall-off beyond the 
geometrical edge. In both cases the 50 per 
cent contour corresponds very roughly with 
the actual source. The contours obtained 
with the Veall counter are most interesting. 
The count-rate fell to about 80 per cent at 


Fic. 5. Plaster cast of neck showing coordinate sys- 
tem marked on it. Also an outline of the nodule and 
the observed isocount-rate contours. 


the edge of the source, a little more at sev- 
eral centimeters from the edge and then 
rose again to 80 per cent some 5 cm. from 
the edge. For a large source such as this the 
counter apparently gives little or no relia- 
ble information concerning the size of the 
source. 

These results all show that caution 
should be used in deducing actual shapes 
of radioactive sources from isocount-rate 
contours. They also indicate that the coun- 
ter system used by Ansell and Rotblat 
(1948) with very heavy shielding and a 
large aperture does not merit the criticism 
made of it (Veall, 1950). This is also borne 
out by Ansell and Rotblat’s own results 
with a known source of 5 inch diameter, 
but of course the possibility of incorrect 
orientation of the source could not be ob- 
served. 

Veall (1950) has pointed out that the de- 
tail obtained with a directional counter de- 
pends on the resolution of the counter; also 
that reduction of the aperture decreases the 
count-rate and increases the statistical er- 
ror for a fixed time of measurement. There 
is therefore an optimum value for the aper- 
ture at which uncertainties due to statisti- 
cal errors are equal to those due to the finite 
angle of resolution of the counter. 

Our experiments show that the count due 
to radiation entering the counter obliquely 
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through the collimating shield is also an 
important factor. The shield thickness js 
often limited by considerations of porta- 
bility, anatomical accessibility, etc., and 
it is apparent that for a given shielding 
there will be an optimum size of aperture 
to produce the sharpest picture—when the 
ratio of stray to direct count falls off most 
rapidly beyond the geometrical edge of the 
source. The errors due to stray radiation 
will depend on the gamma-ray energy and 
will increase with its penetrating power. 

3. Some Clinical Studies. For a variety 
of purposes clinical studies have been made 
periodically of the count-rate distribution 
due to uptake of I'*! at various sites in the 
human body after giving a tracer dose of 
by mouth. 

Because, of our three counter systems, 
the L.A. counter gives the most definite 
picture and at the same time has maximum 
efficiency and adequate portability, this 
counter has been used for our clinical stud- 
ies. 

Various methods have been used to re- 
late geometrically the observed count-rate 
distributions to the actual anatomical site 
containing the activity (e.g., Ansell and 
Rotblat, 1948; Blomfield et a/., 1951; Tay- 
lor and Stewart, 1951). Our method has 
been to prepare a closely fitting plaster cast 
of the anatomical region concerned, on the 
outer surface of which a rectangular coordi- 
nate system is drawn. The tissue volume of 
interest can then be readily fixed in relation 
to the coordinate system. From count-rate 
measurements made with the counter cen- 
tered perpendicularly above a wide range 
of points in the coordinate system while the 
plaster cast is on the patient, it is easy to 
deduce the isocount-rate curves over the 
surface of the cast, which approximately 
corresponds to the anatomical surface. 
Various information is supplied by the con- 
tours, depending upon the nature of the 
case being studied. We illustrate the pro- 
cedure by the following cases. 

Case I. This is a girl aged thirteen in whom 


the thyroid had been excised at four years of 
age. A small nodule had developed in her neck 
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and we wished to determine whether this was 
functioning thyroid tissue, and if so, whether 
there were any other similar but non-palpable 
nodules. 

A plaster cast (Fig. 5) was made of the an- 
terior half of her neck extending upwards to in- 
clude the chin and downward to the clavicles in 
order that it would remain firmly in position 
during counting. The coordinate system was 
marked on the cast, the origin being taken just 
over the nodule, the outline of which was also 
marked on the cast. 

A 50 uc. I'*! tracer dose was given at II.00 A.M. 
and the count-rate observations were made 
between 2.20 p.M. and 2.45 p.m. The final iso- 
count-rate contours (in counts per minute) are 
shown in Figure 6 as a plane diagram although 
of course, in the original, the diagram was on 
the surface of the cast (see Fig. 5). The outline 
of the palpable node is shown by the broken 
contour. 

The diagram shows without doubt that the 
nodule has accumulated I'* and is functioning 
thyroid tissue. Remembering that in our smaller 
source experiment the lower value contours ap- 
proximated the shape (but not the size) of the 
source, the shape indicated is very close to that 
of the nodule. It is also clear that there are no 
other nodules of thyroid tissue present and in 
view of the response of the L.A. counter to a 
point source of I'*! it is highly probable that the 
palpable bulk of the nodule represents all the 
functioning tissue present. 


Case 11. In this case we studied I'*' uptake in 
a metastasis from carcinoma of the thyroid 
which had developed in the right humerus of a 
woman who had undergone total thyroidectomy 
about two months before this test. A full report 
of this case will be published elsewhere; our 
concern here is only with the results of this 
study and their application. 

A plaster cast was made around the whole 
of the right arm at the affected site, of sufficient 
length to include the metastasis as seen in the 
roentgenograms. The cast was split for removal 
and for re-application as desired. A coordinate 
system was marked over all that region of the 
cast which was accessible for counting. This 
comprised the outer, anterior and posterior 
aspects. The inner aspect was inaccessible be- 
cause of the pain experienced by the patient in 
attempting to abduct her arm. 

A 1.9 me. dose of I'*! was given at 2.20 P.M. 
on one day and the counting was done between 
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Fic. 6. Plane diagram showing the isocount-rate 
contours determined over the cast,of the neck 
using the large aperture counter. The broken line 
represents the contour of the palpable nodule sus- 
pected to be thyroid tissue. Numbers on count-rate 
contours are counts per minute. 


10.30 A.M. and 12.00 noon on the following day 
when approximately I me. was still retained by 
the patient. The isocount-rate contours (in 
thousands of counts per minute) determined 
over the surface of the cast are shown in Figure 
7A as a plane diagram. In this diagram the line 
XOX’ runs approximately from just above the 
elbow up towards the shoulder and the line 
YOY’ runs around the arm. 

Roentgenograms indicated that the metasta- 
sis was approximately cylindrical, in length ap- 
proximately 5 cm. and diameter 3.5 cm. so that 
its volume could be estimated at 48.3 cc. It was 
considered of interest to attempt a “reconstruc- 
tion” of the situation. To this end a thin-walled 
hollow ebonite cylinder (5 cm. long and 3.§ cm. 
diameter internally) was filled with I'*' solution 
of known concentration (6.90 uc./cc.) and 
mounted inside the plaster cast in the position 
of the metastasis. The remainder of the cast 
was filled with a rice flour and sodium bicarbon- 
ate mixture (Spiers, 1943) to simulate soft tis- 
sue. The isocount-rate contours over the cast 
were now redetermined with the result shown in 
Figure 7B. 

Comparison of Figures 74 and 7B shows that 
there is sufficient agreement between the two 
sets of contours to permit the assumption that 
the metastasis did not differ widely from the 
cylinder taken to represent it. This in turn sug- 
gests that all the tissue seen as metastasis in the 
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Fic. 7. Plane diagrams showing the isocount-rate contours determined on plaster cast of arm. Numbers 
on contours are thousands of counts per minute. (4) Actual arm inside the cast. (B) Actual model of 
metastasis inside the cast filled with Spiers’ mixture. 


roentgenogram was functioning as thyroid tis- 
sue. On this basis it was then possible to esti- 
mate* the activity present in the metastasis as 
1.66 X6.9 we./cc.=11.4 wc./cc. approximately. 

Following this tracer examination treat- 
ment was instituted with therapeutic doses“of 
I't and by means of count-rates observed daily 
at a number of points on the cast when on the 
patient’s arm, it was possible to determine ap- 
proximately the concentration of radioisotope 
in the metastasis and its variation with time. 
From these data a fairly good estimate of tumor 
dosage in reps was possible. As will be shown in 
a later complete case report the metastasis 
responded extremely well to the therapy so that 
the tumor dose data thus obtained were of par- 
ticular interest and value. 


C. W. Wilson, Ph.D. 
Physics Department 
Westminster Hospital 
London, S. W. 1, England 


* The estimate is admittedly rough but even this is very much 
better than none at all. In actual fact, it is far more accurate an 
estimate than is possible in many cases of isotope therapy in its 
present stage of development. 
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A PROTECTIVE EFFECT OF INORGANIC MAGNESIUM 
AGAINST ROENTGEN RADIATION 
DAMAGE TO HYDRA 


By GEORGE E. DANIEL and HELEN D. PARK 


Jational Institute of Arthritis and Metabolic Diseases, National Institutes of Health, Public 
Health Service—Federal Security Agency 


BETHESDA, MARYLAND 


\,") ile agents used in an attempt to 
prevent roentgen radiation damage 
have been complex organic substances or 
even more highly organized biological de- 
bris.2:34 The results reported in the present 
paper show that in the relatively simple or- 
ganization of the common brown Hydra 
inorganic magnesium is highly effective in 
preventing and alleviating the symptoms 
of acute irradiation damage. 

Five morphological abnormalities have 
been used to assess the effectiveness of 


jury at that time. Where appropriate, the 
graphs are plotted as average number of 
damage points per Hydra versus time. 

All of the hydras used were from a clone 
culture maintained in the laboratory. Irra- 
diation was done in the morning using ani- 
mals fed the previous afternoon. Except as 
noted all irradiations were done in a pyrex 
glass dish of approximately 100 ml. capac- 
ity containing 50 ml. of standard saline 
(NaCl o.1 gm. [.00o2 M]; CaCl, 0.024 gm. 
[.0002 M]; KCl 0.004 gm. [.00005 dis- 


added substances. The abnormalities are as__ tilled H,O to 1000 ml.). An aluminum plate 
follows: (1) loss of ability to adhere to the 0.020 inch thick served as added filtration 
ial walls of the containing vessel; (2) loss of for the roentgen-ray beam and as a dish 
a extensibility (the Hydra assumes a “short cover. Irradiation factors were 50 kv. con- 
Be body”); (3) opening of the mouth—this is_ stant potential, 50 ma. beryllium window 
vi not the same reaction as the normal open- tube, 3,000 r per minute; usually 15,000 r 
ta ing of the mouth incident to the regurgita- total dose. This dose was selected because 
tion of food residue or other extraneous it gave a high percentage of damage in con- 
matter present in the gastrovascular cavity. trols and was not so disastrous as to com- 
During regurgitation the hypostomal cone pletely overshadow any beneficial effects of 
is prominent; seldom does the diameter of treatment. Water cooling of the sample 
ne the mouth equal the diameter of the body; dish prevented more than I to 2 degree rise 
™ there is no or at most only a slight and_ in temperature during irradiation. Within 
J transient increase in the diameter of the ten minutes after treatment the hydras 
is hypostome as a whole; there is no long con-__ were removed to individual dishes of unir- 
tinued period during which the mouth is radiated standard saline or saline plus the 
e- open and increasing in diameter; (4) slough- appropriate concentration of test material. 
ing of ectodermal cells; (5) eversion ofendo- Damage was recorded at fifteen minute in- 
of derm and sloughing of endodermal cells. tervals for the first hour; at thirty minute 
hs No attempt has been made to weight the intervals from one to four hours and hourly 
Of several criteria of damage from a physio- thereafter. In no instance were the hydras 
al logical point of view. Neither have we at- exposed to irradiated fluids for more than 
of tempted to assess degrees of severity of any ten minutes after irradiation. 


symptom—that is to say, for instance, the 
mouth is either open or closed; ectodermal 
cells are being lost or they are not. 

Each abnormality when present is given 
a score of 1 and the total score at any time 
is considered a measure of the radiation in- 
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Figures 1, 2, 3, and 4 are photographs 
showing the type of damage observed in 
hydras following 15,000 r of roentgen rays. 
In Figure 1 the body has contracted and 
the mouth is open. In this specimen there 
is not very much cell loss. Frequently an 
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Fic. 1. The irradiated Hydra has contracted and 
the mouth is beginning to open. 


animal similar to that of Figure 1 will be 
losing ectoderm before the mouth opens. 

Figure 2 was made looking at the oral end 
of the longitudinal axis of a rather severely 
damaged animal. The outline of the mouth 
edge can be seen close to the point of at- 
tachment of the tentacles, which inciden- 
tally are not very severely damaged. A plug 
of endoderm from which cells are sloughing 
fills the mouth. Between the tentacles on 
the left and near their bases can be seen 
fragmentation of the ectoderm. An accumu- 
lation of cellular debris is apparent sur- 
rounding the point of attachment of the 
animal to the bottom of the observation 
dish. Figure 3 shows rather ciearly the ex- 
tensive disintegration of the endodermal 
plug. On rare occasions the mouth does not 
open and a plug of disintegrating endoderm 
will be extruded through an aperture in the 
pedal disc. Figure 4 is an excellent example 
of the loss of ectoderm. 

Figure 5 is a composite curve from six ex- 
periments. The short horizontal lines at 
each time interval show the limits of the 
standard errors. From the figure it is obvi- 


George E. Daniel and Helen D. Park 


NOVEMBER, 1954 


ous that 0.001 M Mg (used as MgCle) de- 
lays slightly the appearance of symptoms; 
damage is less marked, and recovery is 
more rapid and more nearly complete in a 
larger percentage of treated than in un- 
treated animals. 

Figure 6 shows for various times the per- 
centage of animals in control and treated 
groups losing ectoderm and _ endoderm. 
There is also a marked difference in expert 
mental and control groups when other in- 
dividual symptoms of radiation damage 
are compared. If the magnesium concen- 
tration is raised to about 0.005 M toxic 
symptoms attributable to the magnesium 
intervene and the ultimate recovery from 
irradiation damage is not observed. Even 
at this toxic concentration, however, there 
is a pronounced delay in the development 
of symptoms characteristic of irradiation 
damage (see Fig. 7). 

So far, we have not been able to demon- 
strate any difference in the action of MgCl, 
and MgSO. In general, we have used the 
chloride since all of the salts in standard 


Fic. 2. Another irradiated Hydra showing a widely 
open mouth and loss of ectoderm. See text for fur- 
ther details. 
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Fic. 4. Note the loss of ectoderm over the entire 
length of the Hydra. The animal is contracted and 
the mouth is slightly open (partially obscured by 
the foreground tentacle). 


Fic. 3. The mouth is greatly distended and is 
filled with a fragmenting plug of endoderm. 


saline are chlorides and it is logical to avoid 


the introduction of different anions into the The tissue disintegration characteristic 
solutions. of radiation damage suggested that calcium 
5 
4 


DAMAGE- AVERAGE PER HYDRA 


0 | 2 3 - 4 5 6 7 
TIME HOURS 


Fic. 5. Composite curve (6 experiments using 10 hydras in each) showing the protective effect of 0.00125 M 
magnesium. ©—Controls in magnesium free saline. O Experimentals in saline containing 0.00125 M 
Mg. The short horizontal lines at each time interval show limits of standard error. 
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0 
! 2 3 4 5 6 


TIME——HOURS 


Fic. 6. Percentage of experimental and control animals losing endoderm and ectoderm as a function of 
time. ©—Loss of ectoderm, controls. (}—Loss of ectoderm, experimentals. O— - ©—Loss of endoderm 
controls. H—Loss of endoderm, experimentals. 


might effect some improvement. Experi- effect of added amounts of this ion. Typical 
ments covering quite a range of calcium results are illustrated in Figure 8. 


concentrations failed to show any helpful Although calcium alone does not seem to 
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Fic. 7. Although 0.0025 M magnesium is itself toxic the radiation damage is slower in development 
than in animals not treated with magnesium. 
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Fic. 8. There is no protection afforded b 


y increasing the calcium of the saline. 


©—Controls. ]—Experimentals. 


have any protective action there does ap- 
pear to be some relationship between the 
calcium and magnesium content of the 
saline and protective action. Some data on 


this question are presented in Figure 9 and 
Table 1. The results shown in Figure 9 were 
obtained as follows: Fifty hydras were ir- 
radiated and 20 irradiated animals were 
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Fic. 9. Showing that there is a relationship between 


the calcium and magnesium content of the saline 


used post-irradiation and the protective action of magnesium. 
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RELATIONSHIP OF MG AnD CA CONCENTRATION TO DAMAGE SCORE* 


Experimental Control 
Bh hce Mg Ca Mg/Ca Max. Time Min. Time Max. Time Min. Time 
dam- hr. dam- hr. dam- hr. dam- hr. 
age age age age 
50 .005 .002 2.5 3 2 0.6 6 wat 2 2.6 6 
20 .0002 8 3.9 2.5 0.4 7 4.8 
20 .0012§ .OOO1 12.5 1.3 1.5 0.5 6 4-4 2.5 3.6 6 
10 .OO125 00005 25 2 0.8 5 2 3-4 6 


* Maximum and minimum damage expressed as average score per Hydra. Time is the period required to reach maximum damage 


and recover to minimum score. Experimental animals treated immediately post-irradiation with Mg+Ca at indicated concentrations, 


Controls not exposed to magnesium. 


placed, immediately after irradiation, in 
standard saline and allowed to remain 
therein for the entire observation period. 
Thirty animals were placed in saline which 
was 0.005 M in magnesium and 0.0002 M 
in calcium (solution 1). At the end of one 
hour 15 animals were transferred from solu- 
tion I to a solution 0.005 M in Mg and 
0.002 M in Ca (solution 2) and the remain- 
ing 15 were left in solution 1. From Figure 
g, the lack of protection afforded by the 
0.005 M Mg-+0.0002 M Ca is obvious while 
the protective effect of the 0.005 M Mg+ 
0.002 M Ca is apparent. Since Ca ion alone 
shows no protective action against irradia- 
tion damage it is quite likely that in this 
experiment the Ca is acting to offset toxic 
properties of Mg and is in no way acting 
directly to repair irradiation ravages. 

Although over the concentration range 
used in these experiments there is a definite 
requirement that both calcium and magne- 
sium be present in the solution the relation- 
ship both as regards Mg/Ca ratio and ab- 
solute concentrations of the ions may be 
varied over a considerable range without 
destroying the effectiveness of the magne- 
sium (see Table 1). 

Survival data for twenty-four and forty- 
eight hours following 15,000 r of roentgen 
radiation and for twenty-four hours follow- 
ing 25,000 r are shown in Tables 1 and 111 
respectively. In recording the results shown 
in Table 11 survival is based on our estimate 
of the ability of the hydra to capture and 


ingest food when it is offered. In Table m 
survival means only the presence of an or- 
ganized mass of tissue which will respond 
to mechanical stimulation as contrasted 
with an inert mass of debris. In both in- 
stances the animals were treated with 
0.00125 M magnesium after irradiation. 
A series of experiments indicates that the 


Tasce II 
SURVIVAL AT 24 AND 48 HOURS FOLLOWING I5,000r 
OF ROENTGEN RADIATION 
(See Text for Criterion of Survival) 


Experimental Controls 
(.c0o125 M Mg) (Saline) 
No. No. No. No. 
treated survivals treated survivals 
24 HOURS 
10 10 IO 5 
10 10 10 6 
10 10 10 6 
10 IO 10 7 
10 9 10 3 
50 49 (98%) 50 27 (547%) 
48 HOURS 
10 6 IO 4 
10 7 10 5 
10 10 IO 6 
10 6 if) 2 
40 29 (72%) 40 17 (427) 
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HOURS AFTER IRRADIATION 


Fic. 10. This curve shows no protective effect of a saline equal in ionic strength to the Mg 
saline but containing no magnesium. 


protective effect of Mg is not a function of 
the ionic strength of the solution. Figure 10 
shows the results when irradiated hydras 
are placed in a solution of NaCl+KCI+ 
CaCl, equal in ionic strength to standard 
saline plus 0.00125 M magnesium. 

No protection was obtained in solutions 
containing a wide range of concentrations 
of Fe, Ba, Be, Mn, Ca and K. 


In a recent report! we have shown that 


No. 


treated 


TaBLe III 


SURVIVAL AT 24 HOURS FOLLOWING 25,000 fr 


OF ROENTGEN RADIATION 


Experimental 


No. 
survivals 
6 
9 
ite) 


(See Text for Criterion of Survival) 


Controls 
No. No. 
treated survivals 
6 5 
10 5 
5 I 
10 3 
10 2 
10 4 
20 


saline irradiated in contact with air is dele- 
terious to Hydra. In order to eliminate any 
possible contribution of an irradiated air 
overlay a series of three experiments using 
10 hydras in each was made. A dish com- 
pletely filled with saline was covered with a 
glass plate in such a manner that no air was 
enclosed between cover and saline surface. 
Hydras irradiated with 15,000 r under such 
conditions were placed in unirradiated sa- 
line and in 0.00125 M Mg in saline. The 
results are shown in Figure 11. The curve 
is in all respects similar to others found 
when irradiation was performed in the 
presence of air. 

Hydras have been treated for eighteen 
hours before irradiation with 0.00125 M 
magnesium. When such animals are re- 
moved immediately post-irradiation to Mg 
free saline, damage is equal to that ob- 
served in those animals never exposed to 
post-treatment magnesium. Transfer after 
irradiation to saline containing 0.00125 M 
Mg gives the same degree of protection 
seen in animals which had received no pre- 
irradiation magnesium. Treatment with 
0.00125 M Mg ten minutes pre-irradiation 
and during irradiation and immediate 
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CONTROLS 
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2 3 


4 5 6 


HOURS AFTER IRRADIATION 


Fic. 11. These curves obtained from hydras irradiated in a dish without an air overlay are essentially 
similar to those found when an air overlay is present during irradiation. 


transfer to magnesium free saline after ir- 
radiation is followed by damage equal to 
that seen when no magnesium is used. 


DISCUSSION 


There are several physiological implica- 
tions of the results outlined above. Loss of 
ability to adhere to surfaces can mean a 
cessation of secretory action or an abnormal 
functioning of the glandular cells of the 
pedal disc. It is not unusual to find, in a 
normal culture, that many if not most of 
the animals are not attached to the bottom 
or sides of the culture dish but are attached 
to the surface film of the culture fluid. In 
general these surface-attached organisms 
have a gas bubble formed in the mucoid 
secretion of the pedal disc and their posi- 
tion may be due to the buoyancy of this 
bubble rather than physical attachment to 
the surface film. The complete lack of at- 
tachment to any surface is, however, en- 
tirely abnormal in a vigorous culture. At 
present we have no data concerning the 
condition of other secretory cells in the 
body. 

One of the most constant characteristics 
of Hydra is the rapidity and degree of con- 


traction of body and tentacles in response 
to mild mechanical stimulation. Irradiation 
brings about a marked sustained contrac- 
tion of the body and stalk of the animal. 
In general the tentacle contraction is much 
less marked and in some cases there even 
appears to be a considerable degree of re- 
laxation of this organ. The “‘short body” 
of irradiated hydras is apparently less re- 
sponsive to mechanical stimulation than is 
the extended body. This condition may be 
more apparent than real since the chief vis- 
ual reaction to stimulation is a shortening 
of the body, but body length in the irradi- 
ated forms has already reached an essen- 
tially minimum value. 

Although the degree of response to stim- 
ulation is difficult to evaluate there is no 
mistaking the complete loss of ability to ex- 
tend the body to normal proportions. This 
condition implies either a severe dysfunc- 
tion of the individual epitheliomuscular cell 
or a breakdown in the communication 
mechanism responsible for coordinated ac- 
tion directed towards a lengthening of the 
body and stalk. The appearance of the 
strongly contracted body is suggestive of a 
tetanic state in which the contraction 0 
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the longitudinal epitheliomuscular cells 
override that of the circular layer. As can 
be seen from Figures 2 and 3, the mouth in 
the severely damaged animal is greatly dis- 
tended and often filled with a plug of endo- 
derm which protrudes beyond the anterior 
limit of the mouth periphery. In not a few 
instances the anterior part of the body ap- 
pears to be pulled down over the endoderm 
much as one might peel a banana. It is not 
essential that muscle cells contract in order 
for a shortening of the body to occur. If a 
simultaneous flaccidity develops in both 
longitudinal and circular muscles, and any 
structual rigidity of cementing substances 
is lost, surface forces acting on the mass 
would tend towards the development of 
sphericity even in the unhomogeneous mix- 
ture constituting the Hydra body. It is gen- 
erally agreed that anesthetics induce a flac- 
cid state in muscles. When anesthetics such 
as MgSO, or urethane are administered to 
Hydra the body and tentacles stretch to a 
length in excess of that found in the excita- 
ble animal. It would seem therefore that a 
relaxation of the muscle cells in Hydra 
leads to an extension of the body rather 
than the marked contraction which follows 
a dose of 15,000 r of roentgen rays. 
Although we have not observed any se- 
quence in the appearance of symptoms 
when the group as a whole is considered, 
there are a few events which are connected, 
although probably not as cause and effect. 
For example, endoderm is not lost (except 
in a few isolated instances) before the 
mouth is open because the mouth is the 
only universally present route by which 
material can leave the gastrovascular cav- 
ity. Also, in general, there is no massive ec- 
todermal loss until after the body is sharply 
contracted. There is a change in the char- 
acter of the intercellular cement substance 
which, through its disruption of tissue or- 
ganization, could allow surface forces to ac- 
celerate the trend towards sphericity, as 
indicated by a shortening of the body. Such 
tissue disintegration does not, however, oc- 
cur in massive form until after the shorten- 
ing process and the exaggerated distortion 


Protective Effect of Inorganic Magnesium 865 


of the mouth is well advanced, but perhaps 
not completed. 

The effect of anesthetics, the time rela- 
tionships between contraction and general 
tissue disintegration and the general mor- 
phology of the contracted animal support 
the concept of a tetanic state of the epi- 
theliomuscular cells. If the assumption of 
a tetanic condition is essentially true one 
may picture the vertically arranged portion 
of the musculature as undergoing a contrac- 
tion severe enough to break part of the at- 
tachment of endoderm to ectoderm and 
draw the outer layer of the body toward the 
foot. Such an action assumes some more or 
less widespread defect in the attachment of 
endoderm and ectoderm. Such a defect is 
strongly indicated by the manner in which 
cells are lost from ectoderm and apparently 
the same mechanism operates in the endo- 
derm and endoderm-ectoderm contact area. 
When a small portion of the intact ecto- 
derm of a normal Hydra is pulled away 
from the body a cone is formed which has 
an appreciable degree of elasticity. Con- 
trary to the fairly rapid return of a dis- 
placed portion of normal ectoderm, the ec- 
toderm of irradiated animals (some 30-45 
minutes after irradiation) is entirely une- 
lastic. Long strings of sticky material con- 
taining many cells may be pulled from the 
irradiated body. The debris shown at the 
base of the Hydra in Figure 2 is a collection 
of this mucilaginous material which has 
sloughed off and fallen to the bottom of the 
dish. 

We attribute the observed loss of cells to 
an alteration of the intercellular binding 
substance—loosening followed by detach- 
ment from the body—induced by the ac- 
tion of the radiation on the intercellular 
cement substance (mesoglea). A role of pri- 
mary importance may, however, be played 
by the irradiated cell in that through some 
mechanism the cell-mesoglea relationship 
is destroyed by changes initiated by the ir- 
radiated (damaged) cell. In this event the 
loss of elasticity of the ectodermal layer is 
still due to change in the binding material 
but the event bringing about the change is 
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initiated by an irradiated body cell and not 
because of the absorption of externally ap- 
plied energy by the cement substance. 

Magnesium has anesthetic properties de- 
monstrable in practically every species of 
animal. Anesthetic concentration varies 
from species to species and cannot be pre- 
dicted with any degree of accuracy. If by 
anesthesia one means the loss of readily ob- 
servable reaction to commonly applied 
stimulants then none of the concentrations 
of magnesium used in this study can be so 
classified. If by anesthesia one implies some 
subtle alteration in the biochemistry of the 
individual cell then because of the extreme 
technical difficulties involved we have no 
information on the subject. Suffice it to say 
that we have seen nothing to suggest that 
anesthesia is contributing to the observed 
results. 


SUMMARY 


1. Magnesium in appropriate amounts 
has a marked effect in alleviating and pre- 
venting the damage caused in Hydra by 
15,000 r of roentgen rays. 

2. The advantages of magnesium are ap- 
parent only when the material is used post- 
irradiation. There is no effect of pre-irradia- 
tion treatment and no synergistic action 


George E. Daniel and Helen D. Park 


NovEMBER, I9%4 


between pre- and post-irradiation use of 
magnesium. 

3. Magnesium is the only ion of those 
studies (Fe, Mn, Be, Ba, Ca, K and Mg) 
showing any protective effect. 

4. Mg/Ca ratio may be varied over a 
wide range without destroying the benefi- 
cial effects of the magnesium. 

5. Suggestions are presented relative to 
the physiological implications of the ob- 
served symptoms and the biological mech- 
anism responsible for their appearance. 


Helen D. Park 

Laboratory of Physical Biology 
National Institutes of Health 
Bethesda 14, Maryland 
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THE FIFTY-FIFTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


S WAS anticipated, the Fifty-fifth An- 
nual Meeting of the American Roent- 
gen Ray Society, which was held at the 
Shoreham Hotel in Washington, D. C., 
September 21 to 24, 1954, was a splendid 
one in all respects. The program which 
had been arranged by President-Elect 
Joshua C. Dickinson and his Committee 
was most interesting and instructive. 

The scientific session of the meeting was 
opened on Tuesday morning by the Call 
to Order by President Harry M. Weber, 
and the Address of Welcome to the Society 
was delivered by Dr. P. A. McClendon, 
President of the Medical Society of the 
District of Columbia, Washington, D. C. 
His excellent address was a fine prologue 
to the installation of President-Elect Joshua 
C. Dickinson as President. President Dick- 
inson chose as the subject of his Inaugural 
Address “The Art of Clinical Radiology” 
and perhaps there is no one in the Society 
who is better equipped to speak on this 
subject by virtue of his constant practice 
of the art of clinical radiology. It was a 
stimulating discussion which attracted the 
attention of all those in attendance. In 
the rapid advances that are taking place 
in the technical aspects of radiology, the 
art of clinical radiology finds itself in what 
might be called spirited competition with 
technical advances, and too frequently the 
radiologist in his efforts to arrive at a diag- 
nosis forgets the art of the practice of radi- 
ology. President Dickinson made a special 
plea to the radiologist to remember that 
there is and still remains an art in the prac- 
tice of all branches of medicine, and he 
emphasized the very great importance of 
practicing in the radiological departments 
as well as in the private offices of radiology 
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the art of clinical radiology. In listening to 
President Dickinson one could not fail to 
recall one of the great masters of the art 
in the practice of medicine, namely Sir 
William Osler himself. Those who will 
profit from having listened to so splendid 
an address will be grateful to President 
Dickinson for having chosen the subject 
he did. 

President Dickinson’s address was fol- 
lowed by excellent discussions dealing with 
the diagnostic aspects of radiology as well 
as with the therapy and physics of radiol- 
ogy, radioactive isotopes and chemother- 
apy. 

One of the important symposiums dealt 
with “Carcinoma of the Lung.” Dr. M. 
C. Sosman of Boston, Massachusetts, was 
moderator for this symposium and he had 
enlisted the aid of a splendid group of 
participants. With the increasing inci- 
dence of carcinoma of the lung, this sym- 
posium dealt with timely topics in which 
roentgenologists must interest themselves 
if advances are to be made in the recogni- 
tion and cure of carcinoma of the lung. 

Another symposium of great interest 
was one dealing with “Blood Dyscrasias, 
Lymphoma-Leukemia Group.” Dr. H. Dab- 
ney Kerr of Iowa City, Iowa, was the mod- 
erator of this symposium in which was dis- 
cussed not only the treatment of the malig- 
nant lymphomas with conventional roent- 
gen therapy but the use of radioactive 
isotopes as well as the chemotherapeutic 
aspects in dealing with the lymphomas and 
blood dyscr sias. 

Dr. Edith H. Quimby of New York City 
was moderator of an excellent symposium 
dealing with the “Uses of Radioactive Iso- 
topes in Medical Diagnosis and Research.” 
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Another outstanding symposium, of which 
Dr. E. B. D. Neuhauser of Boston was the 
moderator, considered the subject of ‘‘Neo- 
natal Respiratory Distress Syndromes,” 
and a final symposium that evoked con- 
siderable interest and discussion was one 
on the subject of “Inflammatory Lesions 
of the Gastrointestinal Tract” which was 
moderated by Dr. Fred J. Hodges of Ann 
Arbor, Michigan. 

The Caldwell Lecture was given on 
Tuesday evening by Dr. Edward L. Jenkin- 
son, Professor and Chairman of the De- 
partment of Radiology, Northwestern Uni- 
versity Medical School, and Director of 
the Department of Radiology of St. Luke’s 
Hospital, Chicago, Illinois, who chose as 
the topic of his lecture “The Pyloric An- 
trum of the Stomach.” Dr. Jenkinson’s well 
known knowledge of the roentgenology of 
the gastrointestinal tract pre-eminently 
fitted him for such a discussion. He gave 
not only the historical background of our 
knowledge of the pyloric antrum but he 
stressed the various phases of the advances 
in the roentgenologic conception of the 
physiologic functioning of the pyloric an- 
trum as well as its various pathologic con- 
ditions. Needless to say, Dr. Jenkinson’s 
address was most interesting and stimulat- 
ing. 

Dr. Harry M. Weber returned as Direc- 
tor of the Instruction Courses and these 
courses under his directorship as usual 
offered a variety of interesting subjects and 
attracted capacity groups of individuals. 

The Scientific Exhibits at the Washing- 
ton meeting far surpassed those of many 
previous meetings not only in the quality 
of the exhibits themselves but in the vari- 
ety of subjects dealing with all phases of 
radiology, and the attractive manner in 
which the exhibits were displayed was a 
source of comment among interested ob- 
servers. Elsewhere in this issue of the 
JournaL will be found a comprehensive 
report of the scientific exhibits. 

The Commercial Exhibits, too, were ex- 
ceptional not only in the number of exhib- 
its but in their quality and character. The 
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available space for the commercial exhibits 
at The Shoreham in close proximity to all 
other activities of the meeting offers a 
splendid opportunity for the manufacturers 
to display their latest equipment in an 
orderly and attractive manner. 

As is usual, the scientific program of the 
meeting occupied most of each day. How- 
ever, the Committee on Local Arrange- 
ments under the chairmanship of Dr. 
Ralph M. Caulk had arranged many inter- 
esting social events. On Monday preced- 
ing the beginning of the scientific sessions 
the Annual Golf Tournament was held at 
the Manor Country Club. Competition 
was for the Willis F. Manges Trophy as 
well as for the Exhibitors Trophy. The 
golf tournament was followed by the golf 
dinner at the same club. On Thursday 
evening was held the Annual Banquet of 
the Society. On this occasion President 
Dickinson made the presentation of awards 
to the scientific exhibitors whose exhibits 
had been chosen as most outstanding. The 
banquet was followed by enjoyable enter- 
tainment and dancing. 

Washington with its unusual number of 
historical buildings, museums and libraries 
and many other features of great interest 
lends itself admirably to the extracurricu- 
lar enjoyment of a scientific meeting. A 
splendid program of luncheons and trips 
for the visiting ladies had been arranged 
by the local Ladies Committee under the 
chairmanship of Mrs. Ralph M. Caulk 
and to her and her committee the Society 
is grateful. 

The Society also wishes to express its 
thanks and appreciation to the Convention 
and Tourist Bureau of the Washington 
Board of Trade and to its Executive 
Director, Mr. Clarence A. Arata, for the 
highly efficient and pleasant manner in 
which the registration was carried out. 
The registration was the largest the Society 
has ever had at one of its annual meetings 
—a total of 2,060, consisting of 283 mem- 
bers, 959 guests, 425 commercial exhibitors 
and 393 ladies. 

To Mr. L. Gardner Moore, Manager 
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of The Shoreham, and his staff, the Society 
desires to express its gratitude and thanks 
for the manner in which they carried out 
all the details of the arrangements that 
were made both by the Local Committee 
and by the Society. 


From one and all there was nothing but 
the highest praise for the Washington 
meeting and President Dickinson may look 
back with satisfaction upon a splendid 
meeting well conducted in all its phases. 


Vi 


Vou. 72, No. § 
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N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

BRooKLYN ROENTGEN Ray Society 
Secretary, Dr. J.J. Daversa, 345 75thSt., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BurraLo RaDIoLoGicaL Society 
Secretary, Dr. Clayton G. Weig, 135 Linwood Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

CentraL New York Koentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Onto Society 
Secretary. Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Col:.mbus Athletic Club, Columbus, Ohio. 

Cuicaco RoENTGEN Society 

Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

CLEVELAND RapDIOLoGscaL SociBTY 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 P.M. on fourth 

Monday of each month from October to April. 

Cotorapo RaptoLocicat Soc:sTy 

Secretary, Dr. S. A. Patterson, Larimer County Hospital, 
Fort Collins, Colo. Meets third Friday of each month at 


University of Colorado Medical Center or at Denver 
Athletic Club. 
Connecticut VALLEY RapioLocic Society 
Secretary, Dr. B. B. Alicandri, 20 Maple St., Springfield 
Mass. Meets second Friday October and April. ; 
Datias-Fort WortH RaproLocicat CLus 
Secretary, Dr. O. H. Grunow, 650 Fifth Ave., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 
Detroir RoENTGEN Kay AND Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 
East Bay RoentcGeN Society 
Secretary, Dr. Dan Tucker, 434 3joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLoripa RaDIoLocIcaL Society 
Secretary, Dr. J. T. Shelden, Box”1021, Lakeland, Fla. 
Meets twice annually, in the spring with the annual State 
Society meeting, and in the fall. 
Georaia Society 
Secretary, Dr. Herbert M. Olnick, 417 Persons Bldg., 
Macon, Ga. Joint meeting with Florida State Medical 
Association, November, 1954. 
GreaTER Miami Kapio.ocicat Society 
Secretary, Dr. R. D. Shapiro, 541 Lincoln Rd., Miami 
Beach, Fla. Meets monthly at various South Florida 
Hospitals. 
Houston Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 
IpaHo Stats Rapro.ocicat Socisty 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association, 
RaDIoLocicaL Society 
Secretary, Dr. Stephen L. Casper, t101 Maine St., 
Quincy, Ill. Meets three times a year. 
INDIANA ROENTGEN SocIETY 
Secretary, Dr. John A. Robb, 238 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 
Iowa RADIOLOGICAL SocIETY 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society, 
The scientific section is held in the autumn, 
Kansas RADIOLOGICAL SocrETY 
Secretary Dr. A. M. Cherner, Hays, Kansas. Meets ‘in 
spring with State Medical Society, and in winter on call. 
Kentucky Rapro.ocicat Sociaty 
Secretary, Dr. David Shapiro, 323 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 
Kincs County Rapro.oaicat Society 
Secretary, Dr. Solomon Maranov, 1450 s1st St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 p.m. 
Los ANGELES RADIOLOGICAL 
Secretary, Dr. Oscar Harvey 3741 Stocker St., Los 
Angeles 8, Calif. Meets second W ednesday each month 
at Los Angeles County Medical Association Building, 
Los Angeles. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Marines Society 
Secretary, Dr. Jack Spencer, Maine General Hospital, 
Portland 4, Maine. Meets in early spring, June and fall. 

MaryLanD Society 
Secretary-Treasurer, Dr. Paul W. Roman, 1810 Eutaw 
Place, Baltimore 17, Maryland, 

KADIOLOGICAL SOCIBTY 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

Mitwavukee RoentTcenN Ray Society 
Secretary, Dr. R. W. Byrne, 3321 N. Maryland Ave., 
Milwaukee 11, Wis. Meets monthly on fourth Monday at 
University Club. 

Minnesota RaDIOLocIcaL Society 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

MisstssipP1 RaDIoLocicaL SociETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Meets at least once a year. 

Nassau Society 
Secretary, Dr. Alan E. Baum, Hicksville, N. Y. Meets 
second Tuesday of the month in February, April, June, 
October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets monthly on third 
Friday, Harvard Club. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentcEN Society 
Secretary, Dr. Sidney Rubenfeld, 477 First Ave., New 
York 16, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu Carouina RADIOLocIcaL Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Dakota Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

Nortx Fioripa Rapro.ocicat Society 
Secretary, Dr. Ivan Isaacs, 1645 San Marco Blvd., Jack- 
sonville, Florida. Meets quarterly in March, June, 
September and December. 

NorTHEASTERN New York Society 
Secretary, Dr. D. H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. 

NorTHERN CALIFORNIA RaDIOLoGIcAL Society 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Society 
Secretary, Dr. M. M. Thompson, Jr., 319 Toledo Medical 
Bldg., Toledo 2, Ohio. 

OxtaHoma StaTe RapDIoLocicaL Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Raprotocicat Society 
Secretary, Dr. F. C. Shipps, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets monthly from October to 


NOVEMBER, 


June on the second Wednesday of each month at 8:09 
P.M. at the University Club. 

Parish Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric Nortuwest Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg, 
Portland 5, Oregon. Meets annually in May. 

PaciFic ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran. 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PBNNSYLVANIA RaDIOLoGICcAL SociaTy 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport, 
Next annual meeting at Berkshire Hotel, Reading, 
Penna., May 20 and 21, 1955. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. H, M. Stauffer, Temple University Hos. 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at § P.M., from October to May in Thompson 
Hall, College of Physicians. 

PirtsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets second Wednesday 
of month, October through June at Hotel Roosevelt. 

RaDIOLocicaL Section, BaLtimore Mepica_ Society 
Secretary, Dr. H. Leonard Warres, 2337 Eutaw Place, 
Baltimore 17, Md. Meets third Tuesday each month, 
September to May, inclusive. 

Raprotocicat Section, Connecticut Mepicat Society 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

RaDIoLocicaL Section, SourHeRN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rapro.ocicat Society oF GREATER CINCINNATI 
Secretary, Dr. Wm. R. Dickens, Cincinnati General 
Hospital, Cincinnati 29, Ohio. Meets monthly from Sep- 
tember to June on first Monday of each month at 7:30 
p.M. at the Cincinnati General Hospital. 

Society or Hawaii 
Secretary, Dr. H. C. Chang, 1282 Emma St., Honolulu 
13, T. H. Meets third Monday evening of each month at 
designated hospitals. 

Raprotocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan. 
sas City, Mo. Meets third Thursday of each month. 

RaDIoLocicaL Society or Louisiana 
Secretary, Dr. J. T. Brierre, 700 Audubon Bldg., New 
Orleans. Meets annually during Louisiana State Medical 
Society Meeting. 

RapioLocicat Society oF New JERSEY 
Secretary, Dr. Carye-Belle Henle, 195 North 7th St, 
Newark, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J. 

Society OF SOUTHERN CALIFORNIA 
Secretary, Dr. George Jacobson, 1200 N. State St., Los 
Angeles 33, Calif. 

Ricumonp County Rapro.ocica Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocuesTer Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountarn Rapro.ocica Society 
Secretary, Dr. John H., Freed, 4200 East Ninth St., Den- 
ver 7, Colo. Meets at Shirley-Savov Hotel, Denver, 
Colo., Aug. 19-21, 1954. 

Sr. Louts Soctety oF RADIOLOGISTs 
Secretary, Dr. W. B. Seaman, 510 South Kingshighway, 
St. Louis 10, Mo. Meets fourth, Wednesday each month, 
except June, July, August and September. 
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San Rapro.ocicat Socisty 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco SociETY 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

SecTion ON Rapiotocy. Catirornia Mepica. AssociaTION 
Secretary, Dr. H. R. Morris, 1027 “D” St., San Bernar- 
dino, Calif. 

Section ON RaproLocy, Mepicat Society oF THE Dts- 
TRICT OF COLUMBIA 
Secretary, Dr. John A. Long, 1801 K St., N.W., WaShing- 
ton 6, D. C. Meets Medical Society Library, third 
Wednesday of January, March, May and October at 
8:00 P.M. 

Section ON RaproLocy, Stats Mepicat Soctety 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, Ill. 

SHREVBPORT RADIOLOGICAL CLUB 
Secretary, WW. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M. 
September to May inclusive. 

SoutH Bay RaDIOLoGIcAL SocIETY 
Secretary, Dr. H. R. Berman, 309 St. Claire Bldg., San 
Jose, Calif. Meets second Wednesday of each month, 

SourH CAROLINA RADIOLOGICAL SocIETY 
Secretary, Dr. William A, Klauber, Self Memorial Hos- 
pital, Greenwood, S. C. One meeting with South Carolina 
— Association in May, others arranged by Presi- 

ent. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RapIoLocicaL Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting, Houston, Texas, January 
21 and 22, 1955. 

Tri-STaTE RADIOLOGICAL SocIETY 
Secretary, Dr. S. N. Tager, 219 Walnut St., Evansville, 
Ind. Meets last Wednesday of Oct., Jan., March and 
May, 8:00 p.m. at Elks’ Club in Evansville. 

Universiry or Micuican DepartTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RaDIoLocicaL CONFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Uran State Raprotocicat Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Vircinta RaDIoLocicaL Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Wasuincton State Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Virornta Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg. 
Charleston W. Va. Meets concurrently with annu 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WestcHester SocieTY 
Secretary, Dr. M. G. Priestman. New Rochelle Hospital, 
New Rochelle, N.Y. Meets on third Tuesday of January 
and October and on two other dates. 
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Wisconsin Rapro.ocicat Socrsty 
Secretary, Dr. W. W. Moir, $22 Geele Ave., Sheboygan, 
Wis. Special meetings held during year; annual meeting 
each spring at Madison, Wis. 

X-Ray Strupy or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra- 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.m., Lane Hall, Stanford Uni- 


versity Hospital. 
Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SocreDAD DE Rapro.ocfa y FistoreRAPIA DB CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocrepaD Mexicana DE Raptro.ocfa, A. 

Secretary General, Dr. Eugenio Toussaint, Calle del Oro 
No. 15, Mexico 7, D.F. Meets first Monday of each 
month, 

AsoctaciOn PuERTORRIQUENA DE RaproLocfa 
Secretary, Dr. Rafael A. Blanes, Ave. Ponce de Leon 
1175, Santurce, P. R. 

SocreDaD RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at precedingmeeting. 


BritisH Empire 


AssOcIATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
— Dr. J.-P. Jean, 4039 Tupper St., Westmount, 
e. 
British Instrruts OF RapIoLoGy INCORPORATED WITH 
THB RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 Welbeck St., London, W 1. 
Facutty oF RaDIoLocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section or RapioLocy or THB Royat Sociaty or Mapt- 
(ConFINED TO Mepicat Mamssrs) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssOCcIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section oF Raprotocy, CanaDiAN MepicaL AssociaTION 
Secretary, Dr. C. M. Tones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANGAISE D’ELEcTRO-RADIOLOGIE 
MEDICALEs 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
Cottece or RaproLocists (AusTRALIA AND New ZEa- 
LAND) 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SouTH AMERICA 


Asociacion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocreDAD ARGENTINA DB RaproLocia, Junta CentTRAL, 
Buenos Arres 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DE Det Lrrorat, 
Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SoctepaD ArcenTina Ds Raprotocia, pew Sur, 
Saps, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 
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SocrepaD ArcentINA DB Raproocta, FILIAL Centro 
Sepa, Corposa 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SoctepaD ArGeNTINA DB RaproLocia, pat Norts 
Sepa, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocreDAD ARGENTINA Dg RaproLocia, pa Cuyo 
Sepe, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocreDADE BrasILeira DB RapioLocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
aes, Brazil. Meets monthly, except during January, 

ebruary and March, 

SocrEDADE BrASILEIRA DB RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreDAD CoLomBIANA DB RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month, 

SocreDAD Peruana DB RaDIOLoGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SociepaD ps RaproLocica, CANCEROLOGIA Y Fisica 
Mepica pet Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Evrops 


SociéTé Beicr ps RaDIoLocis 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Société Francaiss MépIcALa, 
and its branches: Société pu Sup-Ovest, pu Lirrorat 
MépDITERRANEEN, DU CENTRE BT DU LYONNAIS, DB 
L’OuEST, DB L’EsT, BT D’ALGER BT D’AFRIQUE DU NorpD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK S8POLECNOST PRO RENTGENOLOGII A 
Rapro.oci v Prazs 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 

August, and September. Annual general meeting. 
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DeutscHe RONTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kréker, Evangelisches Kran. 
kenhaus, HuyssensStiftung, (22a) Essen, Annual meeting, 
Sept. 5-8, 1954, Wiesbaden, Germany. 

Socreta ITALIANA DI RaproLocia MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano, 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Po.tsH Society OF RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War. 
saw, Poland. 

Gpansk Section, Poutsn Society oF RaDIoLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray. 
Dept.. Akademia Gdansk. 

Wroctaw Section, Society or 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroctaw, 
68 Curie-Sklodowska St., Wroctaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroclaw. 

SocteTATEA ROMANA DE RaADIOLOGIE ELECTROLOGIB 
Secretary, Dr. Oscar Meller, Str. Banual Ma&racine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDAD EspaNoLa DE RapIoLocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScH WEIZERISCHE RONTGEN-GESELLSCHAFT (SociéTEé SuIssB 
DE RaADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 


Inp1an Rapro.ocicat AssociaTION 
Secretary, Dr. R. F. Sethna, Navsati Building, Hornby 
Road, Bombay 1, India. 
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THE SCIENTIFIC EXHIBIT 

The Scientific Exhibit at the Fifty- 
fifth Annual Meeting of the American 
Roentgen Ray Society held at the Shore- 
ham Hotel, Washington, D. C., September 
21 to 24, 1954, was arranged by the Com- 
mittee on Scientific Exhibits under the 
chairmanship of Dr. Edward B. D. Neu- 
hauser. This exhibit was undoubtedly the 
largest one in the Society’s history and of 
the most excellent quality. The Committee 
on Awards had the greatest difficulty in 
selecting those meriting special recognition 
and after lengthy and thoughtful consider- 
ation awarded twelve prizes, among them 
the Gold Medal which was given for the 
first time in several years. 

Following are brief descriptions of the 
exhibits, together with the awards which 
were made. 


I. Gotp Mepau. Hypophosphatasia. Edward 
B. D. Neuhauser, M.D., and Guido Currarino, 
M.D., Children’s Medical Center, Boston, 
Massachusetts. An unusual refractory skeletal 
disorder characterized by defective bone for- 
mation was presented and illustrated. It may 
involve a few or all areas of enchondral or 
membranous bone formation, while the non- 
osseous growth processes continue. Clinically, 
histologically and roentgenologically these 
changes closely resemble rickets but peculiarly 
are accompanied by an abnormally low alkaline 
phosphatase activity of the serum and, in the 
patients who were studied, of the bones and 
other tissues as well. Serum calcium and phos- 
phorus levels are normal and there is frequently, 
if not constantly, premature loss of deciduous 
teeth. The serology was negative and the diet 
and vitamin intake adequate. Siblings may be 
affected or show low alkaline phosphatase 
without roentgenologically demonstrating ab- 
normality of bone. The parents who were stud- 
ied showed no osseous lesions, but an abnormal- 
ly low level of serum phosphatase was found in 
one or both of those in whom it was measured. 

In this group of patients there were several 
severely affected infants who presented a soft, 
somewhat large skull with prominent scalp 
veins and wide and tense sutures and fontanelles 
without hydrocephalus, irritability, moderate 
anemia, poor appetite, failure to gain, muscular 
hypotonicity, normal sedimentation rate and 
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unexplained fevers. A few patients slightly more 
advanced in age with a milder form of the dis- 
ease were also included. Four infants with 
very severe abnormality of the skeleton who 
survived only briefly were included as probable 
examples of the extreme form of the condition, 
although the diagnosis is presumptive as no 
chemical determinations were made. 

Il. Sirver Mepat. Gamma-Ray Emitting 
Isotopes versus Radium. Gilbert H. Fletcher, 
M.D., Warren K. Sinclair, Ph.D., and Fernan- 
do G. Bloedorn, M.D., The University of Texas, 
M. D. Anderson Hospital for Cancer Research, 
Houston, Texas. The advantages and dis- 
advantages, and the fundamental dosimetry 
problems, in the use of the so-called radium 
substitutes, such as cobalt-60, cesium-137, 
gold-198, and tantalum-182 were demonstrated 
as follows: (1) Cobalt-60, cesium-1}7 vs. radium: 
3-dimensional reconstructions of dosage pat- 
terns in implants according to the Paterson- 
Parker system for radium, Co® and Ce’? 
needles. Photographs and essential components 
of equipment used for measurements at short 
distances, and color photographs of skin reac- 
tions of implants were shown. (2) Tantalum-182: 
A sample of tantalum wire, and roentgenograms 
of implants were shown. (3) 4u!8 (Radioactive 
Gold): (a) The Royal Cancer Hospital (London) 
technique; (b) the Ohio State University tech- 
nique were illustrated. 

III. Bronze Mepar. Body Section Roent- 
genography; Fundamentals and Clinical Apphli- 
cation. Jacques de Moor, M.D., Philip J. 
Hodes, M.D., Richard H. Chamberlain, M.D., 
and Eugene P. Pendergrass, M.D., Department 
of Radiology, Hospital of the University of 
Pennsylvania, Philadelphia, Pennsylvania. Us- 
ing the ‘“‘“Grossman principle” a series of experi- 
ments were planned to demonstrate the funda- 
mentals of body section roentgenography. 
These were presented in the first half of the 
exhibit. 

The second half of the exhibit concerned the 
clinical applications of body section roent- 
genography. In addition to routine body sec- 
tion studies, lesions were demonstrated which 
were sectioned using different techniques. 
Sharpness in the focal plane was emphasized; 
the importance of proper blurring was also 
illustrated. 

CERTIFICATES OF MERIT 

1. Fibrous Dysplasia of the Skull, Facial 
Bones and Faws. John W. Fries, M.D., U. S. 
Naval Hospital, National Naval Medical Cen- 
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ter, Bethesda, Maryland. This exhibit con- 
sisted of 37 pathologically proved cases with 
roentgenograms demonstrating the area and 
degree of involvement of the osseous structures. 
All cases had clinical histories and some were 
supplemented with photographs. Lesions that 
can be recognized by roentgen examination are 
the following: (a) Pagetoid type—similar to 
Paget’s disease. The skull is widened and the 
outer table is more noticeably affected with a 
“cotton wool” appearance. There is no evidence 
of osteoporosis circumscripta. (b) Sclerotic 
type—homogeneous density. There is a thick- 
ening of the involved skull or facial bone. (c) 
Cyst-like type—radiolucent; these usually oc- 
cur singly, are 2—5 cm. in diameter and have a 
thin sclerotic border. Both tables of the“skull 
are involved. 

2. Smooth Muscle Tumors of the Alimentary 
Tract: Roentgenologic Manifestations. C. Allen 
Good, M.D., and Hillier L. Baker, Jr., M.D., 
Mayo Clinic, Rochester, Minnesota. Myoma- 
tous tumors comprise about I per cent of all 
neoplasms of the alimentary tract. This exhibit 
demonstrated the roentgenologic manifestations 
of these tumors as they involve the esophagus, 
stomach, small and large intestine. Morphologi- 
cally these tumors may be classified as (a) 
intramural, 19 per cent; (b) submucosal, 47 
per cent; (c) subserosal, 30 per cent; or (d) 
dumbbell, 4 per cent. Intramural tumors pro- 
duce no roentgenologic manifestations. The 
characteristics of submucosal and subserosal 
tumors differ so that the two variations may 
be distinguished. Dumbbell tumors produce 
changes which combine the manifestations of 
both types. 

3. Intrasellar and Parasellar Lesions Demon- 


strated by Pneumoencephalography. Joseph 
Hanelin, M.D., and Louis Bakay, M.D., 
Massachusetts General Hospital, Boston, 


Massachusetts. The detailed normal anatomy 
of the subarachnoid spaces about the sella 
turcica was reviewed and illustrated with 
roentgenograms of the living subject and 
cadaver. The normal air-filled chiasmatic and 
interpeduncular cisterns were shown in both 
lateral and anteroposterior projections. The 
anteroposterior projection has hitherto been 
neglected for the demonstration of these spaces 
primarily because they are obscured in the usual 
anteroposterior view by the ethmoid and sphen- 
oid sinuses. If the central beam is directed 
caudad 30-35 degrees, satisfactory visualiza- 
tion of the parasellar cisterns can be accom- 
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plished. The paired sulci lying just anterior to 
the sella may also be shown in this projection, 
These paired air shadows may be displaced 
by intrasellar or parasellar lesions and their 
recognition is therefore of diagnostic impor- 
tance. 

Examples of pituitary adenoma, cranio- 
pharyngioma, meningioma, optic nerve glioma, 
and chordoma demonstrated by pneumo- 
encephalography were shown. Many of these 
are outlined to good advantage in the antero- 
posterior as well as in the lateral projection, 
The degree of enlargement of the sella turcica 
cannot be used as an accurate guide to their 
size or to the amount of upward extension. 
They may also cause no visible enlargement or 
erosion of the sella. 

Precise delineation of size and contour of 
these tumors, however, is afforded by air con- 
trast. This information may be of considerable 
value to the neurosurgeon in planning an oper- 
ative procedure. It also provides an objective 
method of following the course of these lesions 
which may have been irradiated, operated 
upon, or are being managed conservatively. 

4. Roentgen Abnormalities of the Large and 
Small Intestine Associated with Prolonged Ca- 
thartic Ingestion. Norman Heilbrun, M.D., and 
Charles Bernstein, M.D., University of Buffalo 
School of Medicine, Buffalo, New York. In a 
series of patients, each of whom had ingested 
irritant cathartics daily for periods of fifteen 
to forty years, original film studies were pre- 
sented revealing the stages of development and 
severity of the ‘“enterocolitic”-like changes 
encountered in the large and small intestine. 
The significance of the absence of a clinical 
history of diarrhea, cramp-like or painful bowel 
movements and melena was emphasized, par- 
ticularly in the differential diagnosis from ul- 
cerative colitis and the so-called irritable colon. 
A theoretical basis for the roentgen findings and 
the relationships to the type of cathartics 
ingested were considered. 

The type of cathartics used were: aloin, 
podophyllin, jalap, cascara, phenolphthalein, 
gamboge, calomel, and colocynth. 

5. Late Effects of Internally Deposited Radio- 
active Materials. William B. Looney, M.D., 
and Martin Colodzin, B.S., U. S. Naval Hospi- 
tal, National Naval Medical Center, Bethesda, 
Maryland. Four investigations of the late 
effects of internally deposited radioactive ma- 
terials have recently been made. The investiga- 
tion of the late effects of radium salts given 
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orally and intravenously to 50 patients for 
medical purposes and 28 patients employed as 
luminous dial workers was made at the Harvard 
Medical School, the Argonne National Labora- 
tory and the Massachusetts Institute of Tech- 
nology. The investigation of the late effects 
of thorotrast given to 250 patients was made 
at the Finsen Institute, Copenhagen, Denmark 
and the Naval Medical Center, in conjunction 
with the Universities of Utah and Rochester. 

A summary of the clinical, histopathological, 
radioautographic, roentgenographic, and radio- 
chemical findings was presented. Emphasis was 
placed on the clinical findings that may aid in 
the diagnosis of internally deposited radio- 
active materials. The importance of the data 
obtained from these patients for the more 
adequate protection of the increasing numbers 
of our population who will be exposed to radio- 
activity was stressed. 

The following conclusions were reached: 

(4) Radium. 

1. Most of the radium is eliminated when 
taken into the body. 

The retained radium is deposited irregu- 
larly in the skeleton in small areas of high 
radium concentration. 

3. Roentgenographic changes characteristic 
of radioelement deposition develop many 
years after administration. Areas of decreased 
density occur in compact bone as a result of 
bone destruction. Areas of increased density 
occur in cancellous bone as a result of atypical 
osseous tissue formation. 

4. There may be increased fragility of the 
skeleton following radium deposition. Frac- 
tures and aseptic necrosis occur with increased 
frequency. 

5. Minor hematological changes may be pres- 
ent and infrequently aplastic anemias may de- 
velop. The sedimentation rate is usually ele- 
vated. Other laboratory examinations are usual- 
ly noncontributory. 

6. Skeletal malignancies may develop after 
radioelement deposition. Areas of decreased 
density on skeletal roentgenographic examina- 
tion may be the first clinical evidence of malig- 
nancy. 

(B) Thorium. 

1. Almost all of the administered thorium 
from thorotrast is indefinitely retained. 

2. Its primary sites of deposition are the 
liver, spleen, and bone marrow with lesser 
concentrations in lungs, adrenals, etc. 

3. In general, there is comparatively little 
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reaction and destruction. Exceptions to this, 
however, were in the spleen and those sites of 
injection where there was extravasion of thoro- 
trast into the soft tissue. 

4. The presence of thorotrast can be demon- 
strated roentgenographically in the liver, spleen 
and sites of extravasation in the neck and arms. 

5. Slight thickening of the shafts and trabecu- 
lar markings with irregularity of the endosteum 
have been demonstrated roentgenographically. 
Further work is in progress to determine if 
there is any relation between the roentgeno- 
graphic changes and the administration of 
thorotrast. 

6. Symptoms may develop from the marked 
contraction and induration at the sites of in- 
jection. 

7. Minor hematological changes have been 
found in patients who received thorotrast and 
a small number of anemias have been reported. 
Some patients had abnormal liver function 
tests. The interpretation is difficult because of 
the underlying disease for which thorotrast 
was given. 

8. No conclusions can be drawn concerning 
possible relation between thorotrast and the 
small number of malignancies in the liver and 
leukemias that have been thus far reported. 

6. Neonatal Lungs: Roentgen Appearance in 
Normal Infants and in Situations of Respiratory 
Distress. H. G. Peterson, Jr., M. D., and M. E. 
Pendleton, M.D., Boston Lying-In Hospital, 
Boston, Massachusetts. Serial roentgenograms 
were shown to compare the progression of 
aeration and appearance of the lungs of: (1) 
Clinically normal newborn infants; (2) infants 
with the “hyaline membrane syndrome;” (3) 
infants with “‘aspiration syndrome” or respira- 
tory distress secondary to aspiration of ab- 
normal amniotic sac contents. Pertinent path- 
ological material was also demonstrated. 

7. Broncholithiasis. Coleman B. Rabin, M.D., 
Bernard S. Wolf, M.D., Sigmund A. Brahms, 
M.D., and Oscar H. Friedman, M.D., The 
Mount Sinai Hospital, New York, New York. 
This exhibit illustrated by colored diagrams, 
colored photographs of specimens, roentgeno- 
grams and laminagrams the nature, pathogene- 
sis and roentgen appearance of broncholithiasis 
involving various segments of the lungs. The 
requisite for roentgen diagnosis in conventional 
chest roentgenograms, laminagrams and bron- 
chograms was demonstrated. The material 
presented was selected from a group of proved 
cases. The location of stones in 65 cases was: 
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middle lobe, 29; anterior upper lobe, 16; all 
other segments, 11; main or other lobar bronchi, 
9. 

8. Nonsurgical Cholangiography. William H. 
Shehadi, M.D., New York Polyclinic Medical 
School and Hospital, New York, New York. 
Nonsurgical cholangiography is a procedure 
which will visualize the biliary tract without 
surgical intervention. This may be performed 
after oral administration of a cholecystographic 
medium, telepaque, visualizing the gallbladder 
as well as the extrahepatic ducts, especially the 
cystic and common bile ducts in normalcy. 

Intravenously injected, cholografin is 
promptly excreted by the liver, resulting in 
visualization of the intrabiliary and extrabiliary 
radicles. This is of immeasurable value, especi- 
ally in cholecystectomized patients. The bile 
ducts are demonstrated ten to twenty minutes 
after injection, with optimal visualization at 
thirty minutes. When present, the gallbladder 
is visualized in two to two and a half hours. 

Cases illustrating normal and abnormal 
anatomy and physiology were presented, as 
well as a variety of pathological conditions 
demonstrated by the use of both telepaque 
and cholografin. 

9. The Internal Architecture of the Femur 
from the Orthopedic and Roentgenological View- 
point. William J. Tobin, M.D., and Marvin 
M. Gibson, M.D., Georgetown University 
School of Medicine, Smithsonian Institute; 
Armed Forces Institute of Pathology, Washing- 
ton, D. C. The internal architecture of the 
femur was clearly demonstrated by trans- 
illuminated sections in various planes. The 
alterations from the normal in congenital, 
developmental and acquired deformities were 
shown, both by sections and roentgenograms. 
The clinical correlation of the internal structure 
of the femur to internal fixation of fractures of 
the neck of the femur, replacement prosthesis, 
osteotomies, etc., was included. The major 
trabecular patterns in the prenatal and post- 
natal femurs were shown. A section of the exhib- 
it showed a comparative study of the internal 
structure of the femur from the roentgenological 
viewpoint. 

The purpose of this exhibit was to demon- 
strate the internal architecture of the femur 
from the roentgenological and clinical view- 
points. The structurally weak area in the neck 
of the femur, Ward’s triangle of the trigonum 
internum femoris, was shown. The femurs of 
various animals selected for their size, methods 
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of locomotion and adaptation to nature were 
included for a comparative anatomical and 
roentgenological study. 

Other Excellent Exhibits Were the Following; 

Ulcerative Colitis: Roentgen Manifestations, 
Henry Woloshin, M.D., and John A. Kirk. 
patrick, M.D., Temple University Hospital, 
Philadelphia, Pennsylvania. The roentgen find- 
ings in early and late cases were illustrated, 
The value of follow-up studies was noted. The 
importance of deciding the extent of involve. 
ment was stressed and the signs of malignant 
changes were reviewed. It was concluded that 
although the rectosigmoid and left colon in- 
volvement is more common, the disease proc- 
ess may affect the right side of the colon and 
possibly the ileum. Roentgen examination is 
valuable in estimating the extent and the sever- 
ity of the disease. An attempt should also be 
made to evaluate the terminal ileum as to in- 
volvement. 

The Roentgen Appearance of the Pulmonary 
Veins in Heart Disease. Theodore E. Keats, 
M.D., Howard L. Steinbach, M.D., and Glenn 
E. Sheline, M.D., University of California 
School of Medicine, Department of Radiology, 
San Francisco, California. This exhibit demon- 
strated the anatomic and roentgen appearance 
of the pulmonary venous system and the varia- 
tion in the size and caliber of these veins in heart 
disease. These variations have proved to be a 
useful clue in the differential diagnosis of the 
various types of congenital and acquired heart 
disease. This is particularly true when post- 
stenotic dilatation is present in the pulmonary 
arteries associated with large proximal arter- 
ies. The size of the veins provides an additional 
indication of pulmonary flow. The exhibit 
showed small pulmonary veins in pulmonic 
valvular stenosis, tetralogy of Fallot and pul- 
monary artery thrombosis. Large veins oc- 
curred in cases of intracardiac shunts with 
left to right flow, patent ductus arteriosus and 
aortic pulmonary window. Of particular interest 
was the observation that the pulmonary veins 
were usually of normal size, although occasion- 
ally smaller or larger than normal, in mitral 
stenosis and in mitral stenosis plus mitral in- 
sufficiency, even though the right ventricle, 
pulmonary artery, and left atrium were definite- 
ly enlarged. 

Melioidosis in Lung and Bone. Charles 
Oderr, M.D., Veterans Administration Hospt- 
tal, New Orleans, Louisiana. This was the re- 


port of a case of a granuloma which remained of 
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undetermined etiology during five years of 
intensive study. The organism was finally recog- 
nized in a culture from a rib. Melioidosis should 
be considered in the differential diagnosis of 
suppurative lesions of the lungs, bones, and 
soft tissues when the etiology remains obscure, 
especially if the patient has been to the Eastern 
Continents of the world. 

Benign Osteopetrosis. Arnold D. Piatt, M.D., 
Gerald A. Erhard, M.D., and Jacob S. Araj, 
M.D., Newark, Ohio. Osteopetrosis is a disease 
of bone usually found in infants and children 
with often a fatal termination, the so-called 
malignant form. Benign osteopetrosis may be 
mildly symptomatic or symptomless and can 
exist in youg individuals and adults. This type 
was described with the variations in the skeletal 
involvement. The differential diagnosis from 
other entities was mentioned. Nine cases were 
illustrated. 

Intravenous Cholangiography: Demonstration 
of the Biliary Tract in Postcholecystectomy Pa- 
tients. A. L. L. Bell, M.D., Lewis L. Immerman, 
M.D., and Joseph P. Arcomano, M.D., Long 
Island College Hospital, Brooklyn, New York. 
This exhibit was a demonstration of the biliary 
ducts in postcholecystectomy patients using 
intravenous cholografin alone and in conjunc- 
tion with oral cholecystographic contrast medi- 
um in normal and abnormal states. 

In the authors’ practice combined intraven- 
ous cholangiography and laminagraphy has 
become a routine procedure. 

Aortic Roentgenography. Curtis H. Burge, 
M.D., Frank M. Windrow, M.D., and Robert 
S. MacIntyre, M.D., Methodist Hospital 
Texas Medical Center, Houston, Texas. Roent- 
genograms demonstrating lesions of the aorta 
and its branches were shown and most of the 
lesions were demonstrated by color photo- 
graphs made either at, or following, operation. 
In many cases photographs of the aortic homo- 
graft in situ following resection of the lesion 
were included. Brief case summaries were avail- 
able on printed leaflets. 

Regional Enteritis. Richard H. Marshak, 
M.D., Bernard S. Wolf, M.D., and B. B. Crohn, 
M.D., The Mount Sinai Hospital, New York, 
New York. Regional enteritis was originally 
described by Crohn, Ginzburg and Oppen- 
heimer. Their description of the lesion was 
confined to the terminal ileum. Since that time 
numerous reports have appeared in the litera- 
ture describing involvement of other segments 
of the intestinal tract. This exhibit demon- 


Society Proceedings, Correspondence and News Items 879 


strated the various locations in the intestinal 
tract of this disease in a series of 750 cases: 
(1) terminal ileum, 448; (2) entire ileum, 180; 
(3) ileum and jejunum, 102; (4) jejunum, 12; 
(5) duodenum, 4; (6) stomach, 4; (7) colon (?). 

The roentgen findings during the course of 
this disease and recurrences after side-tracking 
operations were shown. Comments on clinical 
and pathological findings were included. 

Percutaneous Splenoportography Utilizing 
Rapid Serial Roentgenography. John A. Evans, 
M.D., and Ward D. O’Sullivan, M.D., The New 
York Hospital-Cornell Medical Center, New 
York, New York. In the surgical management 
of bleeding esophageal varices, anastomoses be- 
tween the portal venous system and the caval 
venous system have proved to be a most satis- 
factory treatment. By such a veno-venous shunt 
the portal vein and its varicose tributaries in 
the esophagus are adequately decompressed. 

Practically speaking, two types of anastomo- 
ses are available to the surgeon, the direct porto- 
caval shunt and the splenorenal shunt. Knowl- 
edge of the patency and size of the portal and 
splenic veins before operation makes it possible 
for the surgeon to choose his type of shunt and 
so to plan intelligently his incision and exposure. 

Percutaneous splenic portography provides 
an excellent means of visualizing the portal 
venous system before the patient is positioned 
on the operating table and the incision made. 
By this simple, safe technique, therefore, the 
possibility of many hours of fruitless search 
for a nonexistent or thrombosed vein is elimi- 
nated. The most suitable vein is chosen before 
the skin incision is made and it is directly and 
effectively approached. 

The technique was illustrated with photo- 
graphs, and in 6 cases the roentgenograms and 
diagrams of the findings were presented. 

Orbital Pneumotography: Air Contrast Demon- 
stration of Orbital Contents. William Dubilier, 
Jr., M.D., Alan S. Freemond, M.D., John M. 
McLean, M.D., and John A. Evans, M. D., 
New York Hospital-Cornell Medical Center, 
Departments of Radiology and Ophthalmology, 
New York, New York. Air is injected into the 
retrobulbar region to produce orbital emphyse- 
ma. Laminagrams in the posteroanterior and 
lateral projections demonstrate the soft tissue 
structures of the orbit outlined by air. The 
globe, muscle bundles, and optic nerve are 
often well visualized. The method is useful for 
the delineation of orbital tumors. The technique 
was illustrated and in 2 cases laminagrams in 
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the posteroanterior and lateral views and 
colored photographs of the tumors removed 
were presented. 

Left Auricular Enlargement in Congenital 
Heart Disease. Edward B. Singleton, M.D., 
and Dan G. McNamara, M.D., Texas Chil- 
dren’s Hospital, Houston, Texas. The impor- 
tance of the demonstration of left auricular 
enlargement in the diagnosis of acquired valvu- 
lar heart disease is well known. Less attention 
has been given to the importance of enlarge- 
ment of the left auricle in congenital malforma- 
tions of the heart. Included in this exhibit were 
those cases of congenital heart disease common- 
ly showing left auricular enlargement. Familiar- 
ity with this group of conditions enables the 
radiologist to differentiate more accurately 
between the types of congenital heart abnormal- 
ity. 

Roentgen Manifestations of Development of 
Primary Carcinoma of the Lung. Samuel Rich- 
man, M.D., Greensboro, North Carolina. For 
some time the author’s attention has been at- 
tracted by roentgenograms of the chest on a 
number of patients with proved bronchogenic 
carcinoma of the lung, and whose condition 
had never previously been established even 
though roentgen examination of the chest had 
been done several times in the past. In some of 
these cases, there was a failure to observe the 
abnormality in the chest, and in others, the 
abnormal shadow was considered insignificant. 
This study has been made possible because, 
in most instances, previous roentgenograms 
taken elsewhere were available for comparison. 
Thus, the progress of the bronchogenic neo- 
plasm could be followed from its “early” stage 
to the point when it attained considerable size. 
It may be added that with the exception of 
two photoroentgen films all of the examinations 
were made by using regular 14 by 17 inch size 
films. 

Particular emphasis must be given to the 
fact that many lung infiltrations and nodules 
may be overlooked because of overlying bony 
structures or adjacent mediastinal tissues. To 
detect slight but significant changes, scrupulous 
comparisons should be made between roent- 
genograms taken at various intervals. It is in 
the asymptomatic carcinomas that previous 
chest films are so valuable for estimating the 
comparative size and appearance of the lung 
lesion. 

Gas in the Portal Veins of the Liver in Infants: 
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A Roentgenographic Demonstration with Post. 
mortem Anatomical Correlation. John N. Wolfe, 
M.D., and William A. Evans, M.D., The Chil. 
dren’s Hospital of Michigan, Detroit, Michi- 
gan. Antemortem roentgenograms were pre- 
sented illustrating gas in the portal veins of the 
liver. Postmortem examinations have led to this 
conclusion. 

The Value of the Right Lateral Decubitus 
(Kirklin’s) Position in Oral Cholecystography. J. 
M. Dell, Jr., M.D., Gainesville, Florida. This 
exhibit consisted of films illustrating the value 
of this position in the following: (1) Obtaining 
gas-free shadows not obtainable by any other 
position. (2) In cases in which the gallbladder 
falls over the ileum. (3) In the demonstration 
of the hepatic and common ducts without the 
overlapping shadow of the gallbladder. There 
were also films illustrating the value of varia- 
tions of the decubitus position, namely in both 
inspiration and expiration and with the patient 
a little backward or forward from the true 
lateral. Instances were presented showing the 
value of the fat meal film and the upright film. 

The Diagnosis and Treatment of Congenital 
Anomalies of the Pulmonary Circulation. Israel 
Steinberg, M.D., and Nathaniel Finby, M.D., 
The New York Hospital-Cornell Medical Cen- 
ter, New York, New York. Conventional and 
angiocardiographic roentgenograms were used 
to illustrate the diagnosis and treatment of the 
following anomalies: (1) Absent main branch 
pulmonary artery, including lung agenesis; 
(2) patent ductus arteriosus with reversal of 
shunt; (3) aberrant insertions of pulmonary 
veins; (4) anomalous systemic arteries to lungs; 
(5) pulmonary arteriovenous fistulae; (6) pri- 
mary dilatation (aneurysm) of the pulmonary 
artery; (7) pulmonic stenosis (valvular and 
infundibular). 

Differentiation of Old and New Trauma of the 
Spine. Claude D. Baker, M.D., Frank E. Lane, 
R.T., and Everett L. Pirkey, M.D., University 
of Louisville School of Medicine, Louisville, 
Kentucky. A review and comparison of the 
photographic and geometric methods of en- 
largement of the roentgenographic image were 
given. The advantages of the use of the geomet- 
ric method of enlargement with the ultrafine 
focus tube in the spine were stated. The ultra- 
fine focus tube seems to aid in the differential 
diagnosis between old and new trauma of the 
spine. This technique should prove to be bene- 
ficial in medicolegal cases. 
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Small Bowel Examination in Intestinal As- 
cariasis. Captain John W. Beeler, M.C., U.S.A., 
United States Army Hospital, Fort Riley, 
Kansas. Barium examination of the small in- 
testine is extremely valuable in the diagnosis of 
ascariasis. In this series of 64 patients the roent- 
gen examination was diagnostic, even though 
repeated stool studies often were negative. This 
latter fact emphasizes the importance of exami- 
nation of the small intestine in this condition. 
The majority of these patients served with the 
Armed Forces in Japan or Korea and a large 
percentage were repatriated prisoners of war. 

A Modern Planning System for Roentgen 
Therapy of Deep-Seated Cancer. Bernard Roswit, 
M.D., Gustave Kaplan, M.D., and Elaine 
Rosen, B.A., Veterans Administration Hospital, 
Bronx, New York. The authors have developed 
a system of roentgen therapy for deep-seated 
cancer, utilizing the substantial advances of the 
past several years in radiation physics, dosage 
determination, radiobiology, tumor localization, 
precisional beam direction, and mold technol- 
ogy. This system is clinically practicable, widely 
applicable, and relatively inexpensive. The 
objective of this plan is to enhance the patient’s 
chance for radiation cure by delivering a homo- 
geneous lethal tumor dose with optimum pre- 
cision, in an optimum time interval, with the 
least possible trauma to healthy intervening 
tissues. 

Intravenous Cholangiography and Cholecys- 
tography. |. Gershon-Cohen, M.D., S. M. 
Berger, M.D., V. Kremens, M.D., H. Tumen, 
M.D., and E. M. Cohn, M.D., Albert Einstein 
Medical Center, Philadelphia, Pennsylvania. 
Reproductions of roentgenograms demonstrat- 
ing the value of cholografin, a new contrast 
medium for rapid intravenous examination of 
the common duct and its tributaries and of the 
gallbladder were shown. Postcholecystectomy 
syndrome due to retained common duct stone 
can be studied with this new medium. 

Osteopetrosis in Adults. C. L. Hinkel, M.D., 
D. D. Beiler, M.D., and T. R. Wilson, M.D., 
George F. Geisinger Memorial Hospital and 
Foss Clinic, Danville, Pennsylvania. The roent- 
genological characteristics of osteopetrosis in 
adults were illustrated by the presentation of 
the findings in four siblings over fifty years of 
age who have the disease. The familial char- 
acteristics, distributional pattern, differential 
diagnosis, and histological appearance were 
emphasized. The authors believe their patients 
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have recovered from the active form of the 
disease. 

The following characteristics of osteopetrosis 
in adults were listed: 

1. Generalized symmetrical involvement. 
Some bones may be spared. 

2. Bones commonly involved: pelvis, spine, 
proximal humerus, both ends of the femur. 

3. “Bone within a bone appearance”’ (pelvis, 
vertebrae and small bones). 

4. Longitudinal striations in metaphyses. 

5. “Sandwich” vertebrae. 

6. Onset in utero or in childhood. 

7. Familial occurrence, especially in siblings. 
. Anemia usually absent. 

9. Blood chemistry normal. 

10. Predilection to fracture. 

11. Remissions, periodic or permanent. 

12. Benign clinical course. 

An Economical Scintiscanner. Samuel V. 
Geyer, M.D., Theodore E. Sopp, B.S. (E.E.) 
and J. Stauffer Lehman, M.D., Hahneman 
Medical College and Hospital, Philadelphia, 
Pennsylvania. This exhibit illustrated an eco- 
nomical scintiscanner consisting of a roent- 
genographic table with two tube stands. One 
tube stand suspends a shielded Geiger tube 
for uptake studies, the other tube stand sup- 
ports the scintiscanning device. Scintigrams 
of typical lesions were included. 

National Survey of Congenital Malformations 
Resulting from Exposure to Roentgen Radiation. 
Stanley H. Macht, M.D., and Philip S. 
Lawrence, D.Sc., Washington County Hospital, 
Hagerstown, Maryland. The objective of the 
study was to determine whether males who 
have prolonged exposure to small doses of ion- 
izing radiation differ from an unexposed group 
in fertility, in reproductive wastage, and in 
prevalence of congenital defects among the 
offspring. The effects of ionizing radiation on 
the prevalence of congenital anomalies among 
offspring of radiologists were compared with the 
prevalence among offspring of medical special- 
ists not engaged in radiological work. 

The data were obtained from questionnaires 
mailed to 3,658 radiologists and 3,587 other 
medical specialists whose names were taken 
from lists supplied by professional societies. 

Statistical analysis of the returned schedules 
has been completed. The basic results have been 
tabulated with regard to family size, parity 
and age of mother. From additional data on the 
schedules, studies have been made of fertility, 
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sex ratios, and of the survey method employed. 

Routine Operative Cholangiography. Maurice 
D. Sachs, M.D., and Philip F. Partington, 
M.D., Veterans Administration Hospital, 
Cleveland, Ohio. 

Operative cholangiography is a useful diag- 
nostic adjunct to the surgeon. The advantages 
of operative cholangiography are: (a) possibil- 
ity of immediate anatomical orientation, es- 
pecially in secondary operations; (b) detection 
of calculus and noncalculus obstruction of the 
common duct, a risk appreciably lower than 
the standard surgical exploration; (c) diagnosis 
of neoplastic and non-neoplastic diseases of the 
pancreas. The technique and conduct of opera- 
tive cholangiography were illustrated in detail. 
This included a description of various cholangio- 
graphic media and of the roentgenologic equip- 
ment needed to satisfactorily perform the 
examination. 

Patterns of Lobar Collapse: A Demonstration 
by Plexiglas Models with Roentgenographic Cor- 
relation. George R. Krause, M.D., and Mortimer 
Lubert, M.D., Mount Sinai Hospital, Cleve- 
land, Ohio. The purpose of this exhibit was to 
illustrate the anatomical changes which are 
responsible for the roentgenographic appear- 
ance of a collapsing lobe. The models are in- 
tended as a teaching aid to explain and clarify 
the sequence of anatomical changes. 

The exhibit consisted of approximately 12 
life size plexiglas models, together with cor- 
responding roentgenograms. The direction and 
pattern of collapse and the changes in shape 
which occur were demonstrated. The collapsing 
lobe was shown in translucent plexiglas; the 
normal or emphysematous lobe, in transparent 
plexiglas. Thus, one can look “through” the 
model in the same sense as one sees “through” 
the chest with roentgen rays. Comparison of 
the three-dimensional model with the roent- 
genogram explained the underlying anatomical 
structural changes. The difference between the 
appearance of the right and left upper lobes 
during collapse was clearly illustrated. 

Asymmetry of the Osteophyte Formation in the 
Thoracic Spine. The Aorta Has a Preventive 
Effect on Osteophyte Formation. Gordon J. 
Culver, M.D., and Herbert S. Pirson, M.D., 


The Buffalo General Hospital, University of 
Buffalo School of Medicine, Buffalo, New York. 
This exhibit was designed to point out the 
asymmetry of osteophyte formation laterally in 
the thoracic spine. This finding has been pres- 
ent on,a multitude of roentgenograms and 
anatomical sections; however, the exhibitors 
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could find nothing in the available literature 
calling attention to this variation. The relation. 
ship of the aorta to the spine is the obvious 
etiologic factor. It would seem that aortic 
pulsations have a definite preventive effect on 
osteophyte formation. 

Anatomic sections and representative roent- 
genograms in the exhibit confirmed the above 
observations. 

Focal Pulmonary Hemosiderosis in Rheumatic 
Heart Disease. Michael J. Esposito, M.D., and 
John A. Evans, M.D., New York Hospital. 
Cornell Medical Center, New York, New York. 
This exhibit consisted of a series of roentgeno- 
grams depicting lung findings in cases of hemo- 
siderosis, plus kodachrome slides demonstrating 
the pathological material in some of the cases. 
Study of 100 necropsied cases revealed 28 his- 
tological examples. The roentgenographic inci- 
dence was § per cent. A total of 8 cases with 
roentgen findings (7 autopsied) were presented. 
All had severe mitral stenosis. Aggregates of 
hemosiderin I to 3 mm. in diameter were re- 
sponsible for the diffuse granular pulmonary 
nodulation. 

The X-Ray Department at Work. The Ameri- 
can Society of X-Ray Technicians, Fond du 
Lac, Wisconsin. This was an exhibit of seven- 
teen salon mounted photographs of activities 
typical of an x-ray department. Literature pub- 
lished by the American Registry of X-Ray 
Technicians and The American Society of X- 
Ray Technicians was available for distribution. 
Copies of all Refresher Course books published 
by The American Society of X-Ray Techni- 
cians were also on display. 

Bronchography with a New Rapidly Absorbed 
Contrast Material—Dionosil. Herbert M. Stauf- 
fer, M.D., and Charles M. Norris, M.D., Tem- 
ple University Hospital, Departments of Radi- 
ology and Broncho-Esophagology, Philadelphia, 
Pennsylvania. This exhibit presented, with il- 
lustrations, the technique and results in more 
than 100 studies with a new bronchographic 
medium, “‘Dionosil” (trade name). This medi- 
um consists of the relatively insoluble propyl 
ester of iodine (related to diodrast) suspended 
either in aqueous solution of carboxymethy] cel- 
lulose or in peanut oil. 

Excellent bronchographic contrast is obtained 
and the material is no more irritating than 
iodized poppy-seed oil, requiring similar pre- 
liminary anesthetization. In the lung, the radio- 
paque compound is absorbed after hydrolysis 
and is subsequently excreted in the urine. There 
is usually no roentgen evidence of residual 
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opaque material after twenty-four to forty- 
eight hours with the aqueous suspension and 
after four days with the oily medium. Systemic 
reactions have been rare and minimal. 


THE COMMERCIAL EXHIBIT 


The Commercial Exhibit at the Fifty-fifth 
Annual Meeting of the American Roentgen 
Ray Society held at the Shoreham Hotel, 
Washington, D. C., September 21 to 24, 1954, 
excelled all other commercial exhibits in the 
history of the Society in size and attractiveness 
of display. The unusual interest it created 
among the members of the Society and guests 
will no doubt long be remembered. The placing 
of all the papers of the scientific program in the 
morning afforded ample time for those attend- 
ing the meeting to visit the individual exhibits 
at their leisure. This, together with the fact 
that the Exhibit Sections were in close proxim- 
ity to the other activities of the Society proved 
amost fortunate arrangement. All of the exhib- 
its were excellent and the Society extends its 
thanks and appreciation to the exhibiting firms 
for their part in contributing to the success of 
this meeting in such a notable manner. 

The following are the firms who participated 
in the Commercial Exhibit: 

Ansco, Binghamton, New York; Automatic 
Seriograph Corporation, College Park, Mary- 
land; Balteau Electric Corporation, Stamford, 
Connecticut; Barnes-Hind Barium Products 
Company, San Francisco, California; Bar-Ray 
Products Inc., Brooklyn, New York; Bell/- 
Craig, Inc., New York, New York; Buck X- 
Ograph Company, St. Louis, Missouri; Dun/lee 
Corporation, Chicago, Illinois; E. J. du Pont de 
Nemours & Co., Inc., Wilmington, Delaware; 
Eastman Kodak Company, Rochester, New 
York; Eureka X-Ray Tube Corporation, Chica- 
go, Illinois; Fairchild Camera & Instrument Cor- 
poration, Jamaica, New York; L. M. Forsyth 
Mfg. Company, Inc., Chicago, Illinois; E. Fou- 
gera F Company, Inc., New York, New York; 
F-R Machine Works, Long Island City, New 
York; Franklin X-Ray Corporation, Phila- 
delphia, Pennsylvania; General Electric Com- 
pany, Milwaukee, Wisconsin; Grune & Stratton, 
Inc.. New York, New York; Halsey X-Ray 
Products, Inc., Brooklyn, New York; High 
Voltage Engineering Corporation, Cambridge, 
Massachusetts; Pau/ B. Hoeber, Inc.,New York, 
New York; Howdon Videx, Inc., New York, 
New York; Jsotope Accessories Company, 
Philadelphia, Pennsylvania; Keleket X-ray 
Corporation, Covington, Kentucky; Lea & 
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Febiger, Philadelphia, Pennsylvania; Liede/- 
Flarsheim Company, Cincinnati, Ohio; Mach- 
lett Laboratories, Inc., Springdale, Connecticut; 
Mallinckrodt Chemical Works, St. Louis, Mis- 
souri; F. Mattern Manufacturing Company, 
Chicago, Illinois; Micro X-Ray Recorder, Inc., 
Chicago, Illinois; North American Philips 
Company, Inc., Mt. Vernon, New York; Old 
Delft Optical Company, Inc., New York, New 
York; Ortho Pharmaceutical Corporation, Rari- 
tan, New Jersey; Pako Corporation, Minne- 
apolis, Minnesota; Picker X-Ray Corporation, 
White Plains, New York: Professional Equip- 
ment Company, Maywood, Illinois; Schering 
Corporation, Bloomfield, New Jersey; Frank 
Scholz X-Ray Corporation, Boston, Massa- 
chusetts; Standard X-Ray Company, Chicago, 
Illinois; Charles C Thomas, Publisher, Spring- 
field, Illinois; Times Facsimile Corporation, New 
York, New York; Twin Viewer Company, 
Chicago, Illinois; United States Radium Corpora- 
tion, New York, New York; Victoreen Instru- 
ment Company, Cleveland, Ohio; Westinghouse 
Electric Corporation, Pittsburgh, Pennsylvania; 
Wilmot Castle Company, Rochester, New York; 
Winthrop-Stearns Inc., New York, New York; 
Year Book Publishers, Inc., Chicago, Illinois. 


NEW OFFICERS OF THE AMERICAN 
ROENTGEN RAY SOCIETY 

At the Fifty-fifth Annual Meeting of the 
American Roentgen Ray Society held at the 
Shoreham Hotel, Washington, D. C., Septem- 
ber 21-24, 1954, the following officers were 
elected for the year 1954-1955: President-Elect: 
Dr. Paul C. Hodges, Chicago, Illinois; 7s¢ 
Vice-President: Dr. Frederic E. Templeton, 
Seattle, Washington; 2%d Vice-President: Dr. 
James M. Dell, Jr., Gainesville, Florida; 
Secretary: Dr. Barton R. Young, Philadelphia, 
Pennsylvania (re-elected); Treasurer: Dr. Wen- 
dell G. Scott, St. Louis, Missouri (re-elected); 
Member of the Executive Council: Dr. E. B. D. 
Neuhauser, Boston, Massachusetts. The Presi- 
dent is Dr. Joshua C. Dickinson, Tampa, Flori- 
da, and the Chairman of the Executive Council 
is Dr. W. Edward Chamberlain, Philadelphia, 


Pennsylvania. 
RADIOLOGICAL SOCIETY OF KANSAS 


The Radiological Society of Kansas and the 
Radiological Society of Greater Kansas City 
will hold a joint meeting in Kansas City, 
Kansas on February 14, 15, 16, and 17, 1955. 
The guest speakers are as follows: Dr. James 


W. Carpender, Chicago; Dr. L. V. Ackerman, 
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St. Louis; Mr. James Stober, technical director 
of the Kelley Koett Company; Dr. Philip J. 
Hodes, Philadelphia; Dr. William H. Beirwalles, 
Ann Arbor; Dr. Carl L. Gillies, lowa City; Dr. 
John F. Holt, Ann Arbor; Dr. Carl C. Birkelo, 
Herman Keifer Hospital, Detroit; Dr. B. V. A. 
Low-Beer, University of California. Further 
information in regard to the program can be 
obtained from Dr. G. M. Tice, University of 
Kansas City Medical Center, Kansas City 3, 
Kansas. 


COLORADO RADIOLOGICAL SOCIETY 


The following new officers were elected at the 
meeting of the Colorado Radiological Society, 
held on September 17, 1954, in Denver, Colo- 
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rado: President, Dr. R. Parker Allen, Denver, 
Colorado; Vice President, Dr. John H. Freed, 
Denver, Colorado; Secretary, Dr. Stuart A, 
Patterson, Larimer County Hospital, Fort Col. 
lins, Colorado; Treasurer, Dr. Thomas J, 
Kennedy, Denver, Colorado. 


RADIOLOGICAL SOCIETY OF GREATER 
CINCINNATI 


The following officers for the Radiological 
Society of Greater Cincinnati have been elected 
for the year 1954-1955: President, Dr. Chapin 
Hawley; Vice President, Dr. Emanuel Levin; 
Secretary-Treasurer, Dr. Wm. R._ Dickens, 
Cincinnati General Hospital, Cincinnati 29, 


Ohio. 
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ROENTGEN DIAGNOSIS 
Heap 


Pape, R., and Zakovsky, J. Die Rontgenstrah- 
lensensibilitat der Retina. (Radiosensitivity 
of the retina.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, Jan., 1954, 80, 
65-71. 

Electroretinographic studies show that there is a 
parallel between the sensitivity of the retina to 
roentgen or gamma rays and ordinary light. In mon- 
ocular tests, the light threshold is 1.6-8.7 mr.s. and 
is independent of the wave lengths ranging from 40- 
170 kv. The threshold is higher in older persons and 
varies in the same individual from time to time. 
Metallic objects held before the eye become dis- 
tinguishable after a dark-adaptation period of thirty 
minutes, employing 71 kv. and 2 ma. A cloudy cornea 
or lens apparently does not affect retinal sensitivity 
to roentgen rays. Experiments indicate that the ef- 
fect is directly on photoreceptors without detectable 
fluorescence, although an intraretinal, microscopic 
fluorescence is not excluded. The peripheral visual 
field is more sensitive than the central. These studies 
also corroborate the Bunsen-Roscoe law, that the 
time-intensity quotient is a constant. 

Functional changes in the retinal apparatus occur 
at levels far below destructive doses. The authors 
plan to investigate the therapeutic applications of 
this fact.—Joseph Zausner, M.D. 


Storni, Mario P. Cotitapos, Ruacceri, Fep- 
ERICO, LAviseE, JoRGE, and E. M. 
Angiografia carotidea en el estudio de la cir- 
culacién cerebral por hipotensién arterial 
gobernada; communicacién previa. (Carotid 
angiography with controlled hypotension in 
the study of cerebral circulation; preliminary 
report.) Prensa méd. argent., Jan. 8, 1954, 47, 

The hypotensive effect of the halogenous deri- 
vatives of methyl-ammonium polymethyl series is 
well known to anesthesiologists, who have used it to 
reduce bleeding in cranial surgery. The authors have 
tried it in carotid angiography. 

Technique: After the needle has been introduced 
into the carotid artery the patient is anesthetized 
with sodium pentothal and placed in the Trendelen- 
burg position, while oxygen is given through a nasal 
catheter. The blood pressure is taken and hexa- 
methonium chloride is slowly injected intravenously 
in amounts of 0.5 to 1 mg. per kg. of body weight. 
When the systolic blood pressure is reduced to 60 
or 70 mm. of mercury, a slight mydriasis occurs. At 
this point the contrast medium (10 cc. of 35 per cent 
nosylan R) is injected and two lateral and one an- 
teroposterior roentgenogram are rapidly made. 

Three patients have been studied taking roent- 
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genograms with and without hexamethonium chlor. 
ide; a better contrast was obtained when using it, A 
slowing down of the blood circulation and a reduc. 
tion of the cerebral edema, resulting in a distention 
of the blood vessels, are apparently responsible for 
the better result—F. Comas, M.D. 


Perese, Docan M., Kire, C., Be. 
DELL, ARTHUR J., and CAMPBELL, ELDRInGgE, 
Complications following cerebral angiogra. 


phy. 4.M.A. Arch. Neurol. & Phychiat., Jan., 

1954, 77, 

A series of 234 consecutive angiographic studies, 
using 35 per cent iodopyracet (diodrast), is reported, 

There were 37 complications. One death, which 
occurred in a seven year old boy, is stated to be defi- 
nitely due to the injection of iodopyracet. Six injec- 
tions of 10 cc. each were made within forty minutes, 
Within five minutes after the last injection, respira- 
tion suddenly ceased. Autopsy revealed marked ede- 
ma of the brain and congestion of the blood vessels 
therein. The authors state that their practice of 
limiting the total injection volume to 30 cc. or, at the 
most, 40 cc. in one carotid was violated. Fatalities 
were ‘“‘seemingly” hastened by arteriography in 6 
patients who entered the hospital in terminal stages 
of their illnesses. Three permanent hemiplegias oc- 
curred which appeared to have resulted from the 
procedure, 19 transient hemiplegias developed and 
contralateral sensory changes of a transient nature 
were noted in 6 instances. There was one instance of 
partial occlusion of the retinal artery. 

Quotations from the literature give “‘clot embolus” 
as a frequent cause of hemiplegia. Aneurysm rupture 
from increased intravascular pressure following the 
injection, direct toxic action on nerve cells and vaso- 
spasm due to the iodopyracet are listed. 

The authors conclude that cerebral angiography 
carries a definite hazard and that development of a 


safer substance than iodopyracet is urgently needed. 
—C, N. Borman, M.D. 


GREENWALD, CHARLES M., and Whitsett, 
Cuartes C. Roentgenographic diagnosis of 
acoustic nerve tumor. Cleveland Clin. Quart., 
Jan., 1954, 27, 40-45. 

The diagnosis of acoustic nerve tumor is based 
primarily on the clinical examination; the roentgeno- 
graphic study serves as a secondary aid. The lesion 
constitutes about 9 per cent of all brain tumors. 

The tumor is attached to the 8th nerve, lies in the 
angle between the cerebellum and brain stem and the 
direction of growth is variable so that a large tumor 
may be present without involving the petrous apex 
or acoustic meatus. On the contrary, a tumor weigh- 
ing only a few grams may have most of its mass in 
the meatus and cause marked erosion. Either the 
cochlear or vestibular branch may be the site of ori- 
gin. Two basic histologic types are described: (1) 
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neurinomas, with the nerve fibers confined to the 
capsule and (2) neurofibromas, constituting a small 
percentage, having nerve fibrils throughout the tu- 
mor, reportedly occurring with von Recklinghausen’s 
disease, tending to be bilateral, familial and, at times 
associated with meningiomas. 

In a considerable proportion no definite changes 
are apparent on the roentgenographic study. In posi- 
tive cases close scrutiny is required, since diminished 
density around the meatus with a sharp line of de- 
marcation between involved and normal bone may 
be the only finding. Gross defects occur in only a 
minority of cases. The authors feel that about 50 
per cent of cases will show sufficient changes to per- 
mit roentgen diagnosis. 

Thirty-six of proved acoustic nerve tumors ex- 
amined roentgenographically are reported; 75 per 
cent of cases were in women and the average age was 
forty-six years. Stereoscopic right lateral, postero- 
anterior and occipital (Towne) roentgenograms were 
obtained in all; 24 had additional roentgenograms in 
the basilar view and 22 in the Stenvers position. 

The findings fell into two main categories: (1) local 
changes in the petrous bone in the region of the le- 
sion, (2) nonspecific changes due to increased intra- 
cranial pressure. 

In this series, there were 11 cases showing positive 
signs and 10 cases showing suggestive signs. Thus, in 
58 per cent of cases the evidence was adequate to 
support the diagnosis (tentative diagnosis had been 
established previously in all cases). 

By far the most valuable projection was Towne’s 
view. Second in value was the basilar view. In no 
case was the Stenvers view most informative, and 
changes could be seen in only a small percentage of 
cases wherein it was utilized. Towne’s view showed 
definite changes in all the positive cases and in 3 in- 
stances it was the only view to show erosion. In 8 
of 10 cases showing suggestive findings, Towne’s 
view provided the evidence. In 2 cases of the “‘sug- 
gestive” series of 10, the basilar view showed changes 
when Towne’s view was negative. There were only 
4 cases showing sellar changes indicative of increased 
intracranial pressure. Several instances of deminerali- 
zation of the posterior clinoids were demonstrated 
but they fell within the range of normal variation. 

The authors emphasize the point that roentgen 
changes depend largely on the direction of tumor 
growth. It is possible, but not probable, to have sel- 
lar changes from the tumor growth without definite 
localized changes in the petrous apex.—C. N. Bor- 
man, M.D. 


NECK AND CHEST 
Laney, Frank H., and WarreEN, KENNETH W. 
Esophageal diverticula. Surg., Gynec. & Obst., 
Jan., 1954, 98, 1-28. 


After a brief historical review, the authors discuss 
the physiology of swallowing and its relationship to 
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the formation of pharyngoesophageal diverticula. 
When incoordination in the swallowing process oc- 
curs at the point of sphincter-like constriction of the 
cricopharyngei at the pharyngoesophageal junction, 
undue pressure is made upon this anatomically weak 
spot at the junction of the constrictors with the di- 
verging fibers of the cricopharyngei (the pharyngeal 
dimple) and it is at this point that a false diverticu- 
lum occurs. 

The authors distinguish three stages according to 
the degree of development. The first stage is merely 
a bulge of mucosa and submucosa without evidence 
of a true sac. In the second stage, there is formation 
of a globular sac and the opening of the diverticulum 
into the esophagus is laterally placed on the esopha- 
geal wall, but there is still a direct pathway into the 
esophagus. In the third stage, the true opening into 
the esophagus is a lateral slit, into which an esopha- 
goscope or bougie cannot be manipulated. The mech- 
anism of the production of esophageal obstruction in 
the third stage is based upon the fact that the large 
food filled diverticulum is dragged downward into 
the mediastinum until the pull of the sac converts 
the opening into the diverticulum itself from a lateral 
one into a transverse one, and the lips of the opening 
into the esophagus are approximated on the lateral 
wall by the downward traction of the sac making 
possible the passage of food into the esophagus only 
by spill-over from the diverticulum. The stages in 
the development of these diverticula are illustrated 
by diagrams and roentgenographic reproductions. 

The authors emphasize that the diagnosis is made 
by means of a barium swallow. They state that 
roentgenograms should be taken in both anteropos- 
terior, lateral or semilateral projections to rule out 
the possibility of an esophageal web. Another point 
in the roentgen diagnosis is that any irregularity in 
the outline of the barium-filled sac must suggest the 
possibility of a malignant lesion within the sac. Al- 
though this occurs but rarely, such a case is illus- 
trated. The authors also warn of attempted esopha- 
goscopy in third stage diverticula and illustrate such 
a case complicated by perforation and mediastinitis. 

Much of the remainder of the article is devoted to 
a detailed description of the two stage operation as 
devised by the authors for dealing with pharyngo- 
esophageal diverticula. They stress that they think 
it impossible to remove all the fibers of the crico- 
pharyngeus with a one stage procedure. They dissect 
and free up the sac and stitch it superiorly to the 
sternohyoid muscle. Seven days later, aided by the 
edema that has occurred, they can reopen the wound 
and strip away the remaining fibers of the crico- 
pharyngeus without difficulty. In an uncomplicated 
case the patient goes home in fourteen days. The 
mortality was 2 deaths in 365 operated cases and 
there were 12 recurrences in the 250 patients fol- 
lowed to the time of writing. This recurrence rate of 
4.8 per cent included early cases in which the opera- 
tive technique was not as refined. 
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The authors also present their experience with 
operations upon 9g patients with epiphrenic pulsion 
diverticula. The etiology and management of trac- 
tion diverticula, largely conservative, is also included 
in the discussion. 

The article is well illustrated and is indeed a com- 
prehensive study, particularly of pharyngoesopha- 
geal diverticula and their management.—William 


H. Smith, M.D. 


Sutiivan, B. H., Jr., Geppert, Leo J., and 
Ranson, Rosert F. Esophageal ulcer in very 
young infants. 4.M.4. Am. F. Dis. Child., 
Jan., 1954, 87, 49-54. 

A case is reported in this paper of fatal gastroin- 
testinal hemorrhage from a small linear esophageal 
ulcer just above the gastric cardia of a newborn pre- 
mature infant. Asphyxia and probably intracranial 
trauma were thought to have been important causal 
factors in the production of this ulceration. 

Hemorrhage from the gastrointestinal tract in 
newborn infants is usually a lethal complication of 
“stress ulcer.” Because of its frequent association 
with asphyxia, hemorrhage may call attention to 
previously undetected interference with respiration. 
Esophagitis, esophageal erosions and esophageal 
ulceration are but different degrees of severity of the 
same pathologic process. A definitive diagnosis of 
esophageal ulcer cannot be made without visualiza- 
tion of the lesion endoscopically or at surgery or 
autopsy. The lesions are seldom deep enough to be 
apparent on the roentgenogram, but functional 
spasm with outpouchings and constrictions of the 
lumen are regularly present and often are misin- 
terpreted as ulcer craters. The demonstration of 
longitudinal striations above the level of the dia- 
phragm is good evidence of herniation of a portion 
of the stomach into the thorax. 

A case is also reported of reflux esophagitis in a 
four week old infant. Reflux esophagitis may occur 
in very young infants if a sliding type hiatus hernia 
is present. The mechanism is the same as in the 
adult. A complete obstruction of the esophagus 
occurred but relented three weeks after gastrostomy 
was performed. The obstruction was thought to have 
been the result of inflammatory edema and stricture. 


—Ralph S. Bromer, M.D. 


Sweet, Ricuarp H., Sourrer, Lamar, and 
VALENZUELA, Cartos Teyapa. Muscle wall 
tumors of the esophagus. ¥. Thoracic Surg., 
Jan., 1954, 27, 13-35. 

A series of 22 cases of muscle wall tumors of the 
esophagus is presented. Twenty were benign growths. 
Seventeen of the 20 benign tumors were leiomyomas, 
2 were neurofibromas, and I was a myofibroma. 
Grossly, the benign tumors were well circumscribed 
and firm but not necessarily encapsulated. Multiple 
tumors were found in 4 of the 20 cases. These lesions 
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were most frequent in the lower one-third of the 
esophagus. 

Size was important in the production of symptoms, 
Most small benign tumors were asymptomatic; but 
lesions larger than 1-2 cm. in diameter which re. 
mained intramural usually produced symptoms, 
Pain, dysphagia and digestive symptoms such as 
eructation, nausea, postprandial pain were the com- 
mon complaints. 

A presumptive diagnosis may usually be made of 
benign muscle wall tumors of the esophagus by 
roentgen study. The lesion features a smooth inden- 
tation in the barium column with no break in the 
continuity of the mucous membrane pattern. Oc- 
casionally, lymph nodes, mediastinal structures and 
extramural neoplasms simulate intramural tumors 
of the esophagus. Esophagoscopy will usually help 
to make certain the tumor is not a carcinoma. 

In the treatment of the benign muscle wall lesions, 
simple enucleation is advocated whenever possible, 
Sometimes, it is necessary to resect part of the esoph- 
agus to remove the tumor. 

The two malignant tumors in the series were a 
leiomyosarcoma and a rhabdomyosarcoma. The 
diagnosis of these lesions requires a biopsy. Roent- 
genologically, they often appear as polypoid tumors. 
These primary sarcomas are rare and little is known 
about them. Surgical removal is advocated.—Paul 
C. Olfelt, M.D. 


Boyer, Ricuarp C., and Ramsay, Tuomas R, 
Radiologic aspects of emphysema of the 
chest. South. M. F., Jan., 1954, 47, 10-17. 


The authors point out that the word emphysema 
as related to the lungs, mediastinum and soft tissues 
of the thoracic wall is a descriptive term commonly 
used by a radiologist; however, the term is often em- 
ployed rather loosely without due regard to the type 
of emphysema or its clinical importance. They fur- 
ther point out that the radiologist should have at his 
command a working classification of emphysema and 
attempt to place a given case in the proper category. 

A classification of the various types of emphysema 
is presented which is not supposed to be a complete 
one since the acute forms of true pulmonary em- 
physema are omitted. Phases of soft tissue emphy- 
sema of the thoracic wall, divided into the type due 
to direct perforation of the chest wall and lung and 
the secondary type due to pulmonary interstitial em- 
physema, are first discussed. The mediastinal emphy- 
sema is divided into two types: that due to direct 
perforation of the tracheobronchial tree or esophagus 
and the type secondary to pulmonary interstitial 
emphysema. The pulmonary emphysema is divided 
into: (1) the non-obstructive type consisting of senile 
or postural emphysema and compensatory emphy- 
sema; and (2) the obstructive type which is subdi- 
vided into the localized obstructive type, bullous 
emphysema and the generalized type. Each of these 
are well discussed and illustrated. 
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The authors feel that emphysema of the chest 
should be studied both from the clinical and roent- 
genologic standpoints. The radiologist can do a serv- 
ice by urging the referring physician to evaluate 
the patient from the standpoint of dyspnea, cough 
and incapacity to work whenever generalized ob- 
structive emphysema is suspected from the roent- 
gen examination. They feel that proper application 
of numerous therapeutic measures, including the use 
of expectorants, bronchodilator drugs, postural 
drainage, breathing exercises, antibiotics, carefully 
controlled oxygen therapy and many other measures 
such as attention to the psychosomatic aspects of the 
disease, may all contribute to a more useful and 
much happier patient.—Rodert D. Moreton, M.D. 


Lorenzo, and Cuppa, Serato. Le 
manifestazioni stratigrafiche dell’enfisema 
nella silicosi polmonare. (Laminagraphic ap- 
pearance of emphysema in pulmonary sili- 
cosis.) Gior. ital. d. tuberc., Jan.-Feb., 1954, 
8, I-10. 


The authors believe that a generalized emphysema 
occurs early in the course of silicosis. On the other 
hand, the localized form of emphysema is usually the 
result of localized sclerosis of the lung with concomi- 
tant bronchial stenosis. Emphysematous bullae can 
thus be produced by the development of valvular ac- 
tion in the affected bronchi. 

The authors are convinced that laminagraphy 
should be used routinely in cases of silicosis.—Cesare 
Gianturco, M.D. 


Jones, W. A. Pulmonary histoplasmosis; a 
problem for the Armed Services and civil 
Departments of Health. ¥. Canad. A. Radi- 
ologists, Dec., 1953, 4, 70-79. 


The author describes 5 types of roentgen mani- 
festations of pulmonary histoplasmosis: (1) virulent, 
(2) pneumonic, (3) disseminated, (4) nodular, and 
(5) solitary nodular type. In the majority of the cases 
the diagnosis is based on a positive histoplasmin skin 
test in the presence of a negative tuberculin skin test. 
Four illustrative case histories and roentgenograms 
are presented.—Yames McCort, M.D. 


Boutt, G. F. The radiological diagnosis of ob- 
structive emphysema due to non-opaque 
foreign bodies. ¥. Canad. A. Radiologists, 
Dec., 1953, 45 80-83. 


It is recommended that with a history of possible 
foreign body aspiration the radiologist should fluoro- 
scope the patient first, then follow with inspiration 
and expiration roentgenograms and a single lateral 
roentgenogram. It is pointed out that the diagnosis 
of an aspirated foreign body may be missed if a sin- 
gle posteroanterior roentgenogram in inspiration is 
taken. Some vegetable foreign bodies may produce 
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a violent pneumonitis. If fluoroscopic and roentgeno- 
graphic examinations are negative and clinically 
there is a strong suspicion of foreign body aspiration, 
bronchoscopy should be done.—Yames F¥. McCort, 


M.D. 


Ma tencuini, MANnuet, Resano, J. Horacio, 
and GuG.iATELLA, Hexio. Contribucién al 
estudio de las complicaciones respiratorias 
producidas por cuerpos extrafios de esdfago. 
(Contribution to the study of the respiratory 
complications produced by foreign bodies of 
the esophagus.) Prensa méd. argent., Dec. 4, 


1953, £0, 3303-3308. 


A report of a patient is cited who had ingested a 
bone while eating meat and forty-eight hours later 
had a right hydropneumothorax and left pleural ef- 
fusion. This stimulated a review of the literature to 
find reports of complications due to foreign body in 
the esophagus. 

These complications may be nervous, vascular and 
respiratory. An example of nervous complication is 
seen in the propagation of inflammation to the recur- 
rent laryngeal nerve. Vascular complication is repre- 
sented by perforation of the great vessels. Respira- 
tory complications include asphyxia, mediastinitis, 
pleuritis and pneumothorax, esophagotracheal and 
esophagobronchial fistulas, pneumonitis and pul- 
monary gangrene. Atelectasis may be produced by 
inflammatory action on the phrenic nerve or bron- 
chial compression. An asthmatic syndrome may be 
caused by foreign body in the esophagus, relief being 
obtained by removal of the foreign body.—Charles 
Nice, M.D. 


KLINGHOFFER, JUNE F. Loffler’s syndrome fol- 
lowing use of a vaginal cream. Ann. Int. Med., 
Feb., 1954, £0, 343-350. 

The author presents the case history of a patient 
who developed fever, cough, and eosinophilia follow- 
ing vaginal instillation of AVC Improved, a prepara- 
tion containing g-aminoacridine sulfanilamide and 
allantoin with lactose in a water-miscible base. There 
was no history of previous allergy. Recovery occurred 
in three to four days with the use of antibiotics. 

The patient was hospitalized with the fourth epi- 
sode. Eosinophilia of 58 per cent and pulmonary in- 
filtration were found. The lung findings as seen on 
roentgen examination were not migratory, however. 
Following recovery, test use of the vaginal cream 
resulted in the same clinical course of events with an 
eosinophilia of 46 per cent. The inability to demon- 
strate roentgen findings at this time were believed 
due to abbreviated exposure, since vaginal douching 
was begun promptly. 

Scratch tests showed a positive skin reaction for 
the lactic acid component, but not for the allantoin 
or sulfonamide in the medication.—Thomas B. Ef- 


ford, M.D. 
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CampBELL, JoHN A., GastINEAU, Davin C., 
and VeEtios, FRANK. Roentgen studies in sup- 
purative pneumonia of infants and children. 


F.4.M.A., Feb. 6, 1954, 754, 468-472. 


Acute suppurative pneumonia has long been a 
major pediatric problem. Although the over-all inci- 
dence is less than 10 per cent of all childhood pneu- 
monias, a mortality even with modern antibiotics of 
33 per cent for children and 40 per cent for infants 
has made it the major cause of death in lung inflam- 
mations. 

Morphologically, it is an interstitial type of pneu- 
monia with invasion of the bronchial walls, peri- 
bronchial tissues and interstitial structures as well as 
alveoli. Its alveolar consolidation decreases vital 
capacity and its interstitial character adds to this 
the suffocating effects of bronchial edema and paren- 
chymal necrosis. 

In the majority of cases the etiologic agent is Mi- 
crococcus (Staphylococcus) aureus. This is normally 
found in nose and throat cultures of over 85 per cent 
of all pediatric admissions. The organism, however, 
is apparently capable of becoming pathogenic when 
the infant’s resistance is lowered by other diseases 
(virus infections, influenza, fibrocystic pancreatic 
disease, etc.). Less frequently streptococcus, Fried- 
lander’s bacillus, Proteus, pneumococcus or the tu- 
bercle bacillus may be responsible. 

Invasion is chiefly by the bronchial route from the 
upper respiratory passages with extension to the 
pulmonary parenchyma via the lymphatics and in- 
terstitial tissues. 

Since the causative agent occurs so frequently in 
normal nose and throat cultures, positive identifica- 
tion can be achieved only by culture from the lung or 
pleural cavity. For this reason roentgen examination 
becomes the simplest and most practical means of 
establishing a provisional diagnosis. 

In an infant or younger child certain roentgen 
observations closely approach pathognomonic sig- 
nificance. The most consistent feature is the rapidly 
changing roentgen appearance, frequently in the 
presence of an unchanging clinical course. In the 
presence of overwhelming toxicity, the roentgen 
examination may show only mild emphysema; during 
convalescence the pulmonary and pleural invasions 
may be out of proportion to clinical manifestations. 

The most reliable sign is the occurrence of a non- 
traumatic tension pneumothorax which in an infant 
is immediately suggestive of micrococcic pnuemonia. 
This is attributed to rupture into the pleural cavity 
of a subpleural abscess or pneumatocele in check- 
valve communication with a small bronchus. 

Empyema develops by the same process. This may 
be either diffuse or encapsulated, depending on 
whether adhesive pleuritis has time to occur and 
localize the process. It is stated that 90 per cent of 
infants with empyema have micrococcic pneumonia. 

Emphysema in either its segmental or diffuse form 
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is common and is due to intramural bronchial edema 
producing obstruction. The diffuse type is most 
striking during the early stages and may obscure in- 
filtrations in the lung causing a paradoxical clear 
chest roentgenogram in a dyspneic infant with severe 
clinical bronchopneumonia. Suppuration is present 
in these cases but toxemia may terminate the illness 
before pleural invasion occurs. 

Pneumatoceles are a special form of emphysema- 
tous interstitial cavities. They are the result of pene- 
tration of a peribronchial abscess into a bronchus 
with the development of a cavity. A check-value 
mechanism at the outlet permits emphysematous 
inflation. The sudden appearance of such a cyst 
proved the presence of micrococcic pneumonia in an 
infant and makes the diagnosis probable in a young 
child. 

Infiltrations of focal, segmental or lobar type in 
various combinations give rise to bizarre images, 
especially since different stages of involvement are 
seen simultaneously. The lobar densities are more 
frequently due to confluent atelectasis than pure 
consolidations. Acute abscesses are manifested as 
solid confluent densities following the course of the 
bronchi and blood vessels. Typical lung abscesses 
rarely occur. 

An unequivocal diagnosis of suppurative broncho- 
pneumonia probably is never justified on the roent- 
gen evidence alone. Yet with the signs described 
above, the roentgen examination shows a sufficiently 
large specificity to provide early recognition of this 
entity.—William C. MacCarty, Fr., M.D. 


Merras, H., and Cuarpin, J. Lung abscess and 
bronchial catheterization. I. Bronchography 
by catheterization in lung abscesses. 7. 
Thoracic Surg., Feb., 1954, 27, 157-172. 


The authors describe a method of bronchial cath- 
eterization for the diagnosis and treatment of lung 
abscesses. They were concerned only with abscesses 
due to no pre-existing lesion such as bronchial car- 
cinoma, neighboring bronchiectasis, etc. 

By means of mirror vision, a stiff radiopaque rub- 
ber catheter on a metal guiding mantrel is passed 
down into the larynx. Then the mantrel is removed 
and the catheter is passed farther down under fluoro- 
scopic control. The end of the catheter is introduced 
into the lobe or involved segment by “‘small back and 
forth revolving motions.” While in the classical form 
of bronchography, contrast medium seldom gets into 
the abscess cavity, the catheter in this procedure 
blocks up the draining bronchus and the injected 
medium, usually a water soluble contrast agent, 
nearly always penetrates the suppurative lesion. The 
catheter does not penetrate the lesion itself. 

The authors feel the method is highly profitable 
since it gives an accurate anatomic picture of the 
lesions at the beginning of the treatment; and when 
done after completion of therapy, it contributes to 
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the correct appreciation of the final results. Instilla- 
tions of antibiotics, usually a combination of penicil- 
lin, aureomycin and a sulfanomide, directly into the 
bronchus of the lesion by the same technique, are 
done every other day. Treatments ranged in number 
from 6 to 20. The results of this form of therapy in 
51 primary lung abscesses indicated that 64 per cent 
of the cases were clinically healed for more than two 
years. About half of the clinically healed patients 
showed no anatomic residuals of the disease on final 
bronchography; 27.5 per cent did not respond satis- 
factorily to the treatment and in 8 per cent the time 
interval after therapy was not long enough for final 


evaluation.—Paul C. Olfelt, M.D. 


Rocers, James V., and Leicu, Tep F. Dif- 
ferential diagnosis of right cardiophrenic 
angle masses. Radiology, Dec., 1953, 67, 
871-878. 


For the roentgen differential diagnosis of masses in 
the right cardiophrenic angle, one or more of the fol- 
lowing procedures are useful: (1) routine postero- 
anterior and right lateral roentgenograms for identi- 
fication of the lesion; (2) fluoroscopy to determine 
the position of the mass in relation to adjacent 
structures, variation in size and shape with respira- 
tion, and the presence of transmitted or intrinsic 
pulsations, (3) laminagrams of the right cardio- 
phrenic angle in frontal and lateral projections for 
better delineation of the mass and its relation to ad- 
jacent structures; (4) an abdominal roentgenogram 
or barium enema study for localization of the trans- 
verse colon; (5) upright chest roentgenograms fol- 
lowing pneumoperitoneum; (6) upright and de- 
cubitus roentgenograms following pneumothcrax, (7) 
occasionally an angiocardiogram or bronchogram. 

The majority of right cardiophrenic angle masses 
are congenital pericardial celomic cysts and diver- 
ticula or omental herniations through the right 
foramen of Morgagni. The smaller pericardial cysts 
and diverticula are pliable and assume a “tear drop” 
appearance on the lateral roentgenogram as they 
project between the middle and lower lobes. Diag- 
nosis of the larger cysts is dependent upon changes 
in size and shape. 

Herniations through the right foramen of Mor- 
gagni usually consist of intestine in the younger age 
group and omentum in the older group. Roentgeno- 
logically, omental herniations are identified by the 
following features: (1) they cannot be separated from 
the diaphragm, (2) they may become smaller with 
expiration, (3) the transverse colon is frequently ele- 
vated and represents an inverted V or U shape, (4) 
following pneumoperitoneum, air usually enters the 
sac and can be identified on roentgenograms. 

Other conditions producing a mass in the right 
cardiophrenic angle include pericardial fat pads, 
pleural reflections over the inferior vena cava, pleural 
thickenings, and segmental eventrations of the dia- 
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phragm. Other rare conditions which may enter into 
the differential diagnosis are mentioned. 

Several case reports and illustrative roentgeno- 
grams of various described conditions are presented. 
It is concluded that the diagnosis of many right 
cardiophrenic angle masses can be established with 
reasonable certainty by roentgenologic procedures.— 
Everett E. Seedorf, M.D. 


Haucu, H. J., and Hertz, C. W. Das arterio- 
vendse Lungenaneurysma. (Pulmonary ar- 
teriovenous aneurysm.) Thoraxchirurgie, Jan., 
1954, 7, 411-429. 

Diagnosis of pulmonary arteriovenous aneurysm is 
of special interest because of curability by lobec- 
tomy. An outstanding early finding is cyanosis due to 
arteriovenous shunt in the lesser circulation which 
may be absent only in aneurysms of small size. 
Dyspnea on exertion develops later. Other findings 
are clubbing of the fingers due to low Oz saturation 
of the arterial blood, late systolic murmur and dia- 
stolic machinery murmur, polyglobulia, polycy- 
themia, increased blood volume and high hematocrit 
values. 

Roentgenographically round, grapelike coalescent 
areas of increased density, connected with the hilus 
by bandform structures, are found. Pulsation is 
present except when hemorrhage occurs into sur- 
rounding tissues. With the Valsalva and Mueller 
tests the mass will get either smaller or larger. Angio- 
cardiography reveals opacification of the mass and 
premature opacification of the left atrium and left 
ventricle. Resistance of circulation is diminished in 
the region of the aneurysm, but increased in the 
normal lung portions, which is believed to be a com- 
pensatory mechanism. 

The authors report 2 cases. The first patient was a 
boy, aged fourteen, who had had cyanosis since the 
age of five, dyspnea on exertion for a year and slight 
clubbing of fingers. There was a systolic murmur 
over the cardiac base, 22.4 per cent hemoglobin and 
7.9 million red blood cell count. Hematocrit was 63 
per cent. Roentgenographically a pulsating grapelike 
mass was found in the right middle lung field. 
Selective angiocardiography with the tip of the 
catheter within the mass confirmed the impression of 
a pulmonary arteriovenous aneurysm. A lobectomy 
was performed and the patient was completely cured 
within a period of eight weeks. 

The second patient was a boy, aged twelve, with 
cyanosis since birth and dyspnea on exertion for a 
year, also slight clubbing of fingers. Hemoglobin was 
Ig per cent, and the red blood cell count 6.3 million. 
Roentgen study was inconclusive since only increased 
pulmonary markings were found at the lower pole of 
the left hilus. Cardiac catheterization revealed a 50 
per cent arteriovenous shunt, either extracardiac or 
intracardiac, and angiocardiography showed an area 
of opacification in the left lower lobe, mostly in the 
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retrocardiac space. Selective angiocardiography was 
not entirely conclusive and the impression of a pul- 
monary aneurysm had be to confirmed during opera- 
tion with the aid of additional clinical tests. A lobec- 
tomy was performed and the patient was completely 
cured soon thereafter.—Ernest Kraft, M.D. 


Irwin H., and Sterren, CuHartes G. 
Pulmonary cryptococcosis; introduction 
and review of the literature. 4m. Rev. 
Tuberc., Jan., 1954, 69, 116-120. 


A case of cryptococcosis localized to the lung, 
which developed in a patient shortly after discontin- 
uation of long term therapy with cortisone for pem- 
phigus vulgaris is reported. The disease extended 
over a ten week period and resolved spontaneously; 
it appeared to progress for one month, after which it 
underwent slow resolution during the succeeding six 
weeks. 

The criteria of diagnosis were as follows: demon- 
stration of the organism in the sputum on numerous 
occasions during the period of active disease; proof 
that the organism was pathogenic; disappearance of 
the organism concurrent with resolution of the 
pneumonic process; and failure to recover other 
known pathogenic bacteria or fungi.—Yames F. 


McCort, M.D. 


Forsee, James H., and Biake, Hu A. Pul- 
monary cystic changes in xanthomatosis. 
Ann. Surg., Jan., 1954, 139, 76-83. 


The disorder xanthematosis is thought to be oc- 
casionally associated with pulmonary cystic changes. 
This presentation is concerned with the normo- 
cholesteremic type and emphasizes the pulmonary 
cystic changes which have been observed in 4 
patients. 

Widespread tissue involvement characterizes 
xanthomatosis. The skin, dura, orbit, pituitary 
gland, brain, liver, spleen, lymphatics, bone, tracheo- 
bronchial tree, lung and pleura have been reported 
involved. 

The alterations in the lung seen in xanthomatosis 
are considered as being due to two factors: first, a 
granulomatous process involving the pulmonary 
interstitial tissues; second, bronchiolar obstruction. 

Holm and his co-workers have described four 
histopathological phases encountered during the 
course of generalized xanthomatosis. First, there is 
histiocytic proliferation and local accumulation of 
eosinophils. Foam cells are not seen in this phase. 
Second, a granulomatous reaction develops charac- 
terized by the appearance of young blood vessels, 
reticular cells, histiocytes, eosinophils, giant cells and 
beginning lipoid phagocytosis. The third is an xan- 
thomatous phase characterized by the appearance 
of isolated or groups of foam cells. The fourth phase 
is that of fibrosis and healing. These histopathological 
features overlap considerably just as the clinical 
characteristics merge. 
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The case histories of the 4 patients are presented, 
All showed varying pulmonary changes. In 1 case 
innumerable bilateral air and fluid filled cysts up to 
3 cm. in diameter were noted. Bilateral nodular in. 
filtrations, irregular stringy densities, or soft appear- 
ing infiltrations throughout both lungs were seen in 
the other cases. 

The symptoms were chiefly cough, weight loss, 
fatigability, low grade fever. One patient had blood 
streaked sputum; 2 patients had lytic bone lesions; 1 
patient had a 10 per cent peripheral eosinophilia. 

Conclusions. The diagnosis of many intrathoracic 
lesions requires surgical exploration and histopatho- 
logic examination of the excised tissue, but even then 
in some cases may be equivocal. Differentiation of 
the proliferative and granulomatous phases of xan- 
thomatosis from neoplasm may be difficult, as the 
characteristic xanthoma cells are seen only in the 
more mature lesions. Widespread tissue involvement 
and an undifferentiated microscopic appearance 
with only little deterioration of health suggest xan- 
thomatosis. The cystic changes noted in the patients 
described are thought to be due to pulmonary inter- 
stitial involvement and branchiolar obstruction. Ob. 
servations of these patients suggests that Hand- 
Schiller-Christian disease, Letterer-Siwe disease, 
lipoid granulomatosis and eosinophilic granuloma of 
bone and lung may be mere facets in primary normo- 
cholesteremic xanthomatosis.—Rodert K. Arbuckle, 
M.D. 


Steen, R. E. Team diagnosis of congenital 
heart disease. Irish F. M. Sc., Jan., 1954, 6, 
1-16, 


The author gives a brief preliminary historical 
analysis of the surgical treatment of congenital heart 
disease starting with ligating of a patent ductus by 
Gross in 1939. The work of Blalock and Taussig and 
of others is discussed briefly. 

The etiological factor in many cases of congenital 
heart disease is felt by the author to be due to the 
virus of rubella and possibly to other viruses, such as 
found in the common cold, infectious hepatitis, ete. 

The diagnosis of congenital heart disease is carried 
out in two stages: 

1. The diagnosis of congenital from acquired heart 
disease and, 

2. The diagnosis of the type of congenital heart 
disease. 

In the first stage are considered: (1) the age of the 
patient; organic disease under 2} years is considered 
congenital, (2) organic murmurs which are not 
rheumatic are considered congenital; (3) cyanosis, 
clubbing and polycythemia are in favor of congenital 
heart disease. 

In the second stage of diagnosis the methods used 
are: (1) clinical; (2) roentgenological; (3) electro- 
cardiographic, and (4) special techniques such as 
angiocardiography and cardiac catheterization. 

The important clinical factor of cyanosis 9% 


acyanosis is discussed. This is divided into the cen- 
tral type, i.¢., cyanosis affecting the warm surfaces, 
conjunctiva, lips, etc., and the peripheral type, which 
is due to stagnation of blood in the capillaries and 
can be due to many physiological and pathological 
conditions. Central cyanosis is significant in con- 
genital heart disease but may not be evident until 
the arterial oxygen saturation has fallen to about 
75 per cent (normal 94-97 per cent). In peripheral 
cyanosis arterial oxygen saturation is normal. 

“The important roentgenological factor is vascu- 
larity of the lungs. Increased vascularity occurs in 
arteriovenous shunts such as patent ductus, auricular 
septal defect, ventricular septal defect and Eisen- 
menger’s complex. Decreased vascularity is noted in 
Fallot’s tetralogy and in tricuspid atresia. Charts 
are given with characteristic roentgenologic findings. 

Cardiac catheterization is discussed with a pre- 
liminary historical review beginning with Forssman’s 
self catheterization of the heart in 1929. The mor- 
tality of this procedure is about 1:1,000 and less in 
capable hands. Thrombosis is the main complicating 
factor especially in the cyanotic group. 

Purposes of cardiac catheterization are: (1) ob- 
taining blood samples for oxygen analysis, and (2) 
pressure readings. The equipment includes American 
nylon catheters No. 6, 7, 8, and 9, with No. 7 and 8 
catheters being the ones most commonly used. Pyro- 
gen free sterilization should be done to prevent severe 
reactions. Manometer of the saline type, preferably 
electrically controlled, is used. Blood samples are 
taken under a paraffin seal and kept in ice and in the 
dark. Oxygen saturations are measured with the 
Haldane apparatus. The limit of fluoroscopy is set at 
fifteen minutes. No gloves need be worn during the 
fluoroscopy. 

The author feels that the child should be prepared 
psychologically by having him in the hospital a few 
days prior to the examination. A small dose of quini- 
dine is given to diminish the tendency for cardiac 
irregularities. Pencillin and heparin are also used 
the heparin given at the beginning of the study and 
in the intravenous drip. Presedation may or may not 
be done. No general anesthetics are given as these 
would affect the oxygen saturation. The technique 
consists of threading the catheter through an ante- 
cubital vein, preferably the left side, and into the 
heart as desired. The finer points of the technique are 
discussed. The position of the catheter is controlled 
fluoroscopically. 

Angiocariography is discussed by the author both 
as to its indications and value as well as technique. 
He feels that a high mortality exists, especially in the 
cyanotic group, and that the method, therefore, 
should be used only when necessary. The author used 
this technique only once in his hospital and that was 
on a mongoloid patient. 

A brief description of the angiocardiographic tech- 
nique is given with illustrations of roentgenograms 
and equipment. A multiple cassette changer is used, 
taking exposures of 1 per second but he feels that 2 
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per second would be better because of the rapidity 
with which the opaque medium passes through the 
heart.—Leslie L. Lemak, M.D. 


Zinsser, Harry F., and JoHNson, JULIAN. 
The use of angiocardiography in the selection 
of patients for mitral valvular surgery. 4nn. 
Int. Med., Dec., 1953, 39, 1200-1218. 


Angiocardiographic study of a total of 150 patients 
with mitral disease is reported from the Departments 
of Surgery and Radiology of the Hospital of the Uni- 
versity of Pennsylvania. Initially, only patients with 
“‘pure”’ mitral stenosis were studied but later similar 
examinations were conducted on those thought 
clinically to have major mitral insufficiency. 

The roentgenologic criteria for pure mitral stenosis 
were a sharply outlined dense left atrial shadow in 
the presence of delayed opacification of the entire 
left heart, marked cardiac enlargement and fibrilla- 
tion. In the so-called “wide open” insufficiency, en- 
largement of the left atrium and particularly of the 
ventricle was pronounced without the difference in 
degree of opacification. 

Employing these principles for selecting patients 
suitable for mitral commissurotomy, 123 operations 
were performed with an operative mortality of 14 
per cent. Sixteen patients denied surgery by this 
study were all from the group felt clinically to repre- 
sent predominant mitral regurgitation. Pure mitral 
stenosis diagnosed clinically was thus found to be a 
reliable conclusion and angiocardiographic studies 
were not felt necessary before surgery was under- 
taken. 

Of all patients exhibiting loud apical systolic mur- 
murs, 63 were found to have roentgen changes sug- 
gesting significant stenosis and, of these, 57 were 
found at operation to have anatomical mitral stenosis 
without significant regurgitation. The remaining 6 
patients were thought to have adequate valve widths 
but 5 of these enjoyed symptomatic improvement as 
a result of further widening of the valves, thus sug- 
gesting the possible concept in these instances of a 
“functional stenosis.” It is of interest to note that 5 
instances of significant stenosis were detected in 
patients with loud apical systolic murmurs but no de- 
tectable diastolic murmurs. 

Errors in roentgen diagnosis of stenosis were the 
result of clots in the left atrium preventing total 
demonstration of the chamber or were due to slow 
injection of the contrast substance. Occasional un- 
certainty in identifying a separate left ventricular 
shadow was the major cause of false negative diag- 
noses.—Yames A. Martin, M.D. 


Gipson, STANLEY, Wuitre, Harvey, JOHNSON, 
Frank, and Porrs, W. J. Congenital pul- 
monary stenosis with intact ventricular sep- 


tum. 4.M.A. Am. F. Dis. Child., Jan., 1954, 
57, 26-39. 
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Congenital pulmonary stenosis occurs most fre- 
quently in conjunction with defect of the ventricular 
septum, overriding of the aorta, and hypertrophy of 
the right ventricle. In this syndrome, known as the 
tetralogy of Fallot, the stenosis practically always 
involves the infundibulum of the right ventricle, and 
the pulmonary valve may be normal. In certain in- 
stances the stenosis is valvular, but here also the in- 
fundibulum shows more or less narrowing. 

There is a second type of congenital pulmonary 
stenosis, less frequent, but by no means rare, in 
which the ventricular septum is intact. Obviously, 
there can be no overriding of the aorta. There may, 
however, be a right-to-left shunt through the fora- 
men ovale if it has remained open or has been forced 
open by increased pressure on the right side of the 
heart. The pathology in the region of the pulmonary 
valve offers a sharp contrast to that seen in the tetral- 
ogy of Fallot. The infundibulum of the right ventri- 
cle is distended and shares in the high pressure which 
occurs in the main cavity of the ventricle. The 
stenosis of the valve is characterized by thickening 
and fusion of the cusp, so that it appears as a dome- 
like structure protruding into the lumen of the pul- 
monary artery. The pulmonary artery immediately 
distal to the valve is dilated. In both of these forms, 
surgery has produced dramatic results. 

The authors observed 45 patients believed to have 
pulmonary stenosis with intact ventricular septum. 
In 10 patients pulmonary valvulotomy was not done 
and in all of these the diagnosis was proved at au- 
topsy. Thirty-five patients were subjected to pul- 
monary valvulotomy, and in one of these the diag- 
nosis was confirmed at autopsy. The authors believe 
that the material which they present in this paper is 
unusual in that it concerns chiefly infants and young 
children. 

The symptomatology is variable, depending upon 
the severity of the pulmonary stenosis and the pres- 
ence and degree of shunting of blood from right to 
left through an open foramen ovale. In the severer 
cases, cyanosis may occur in early infancy together 
with attacks of paroxysmal dyspnea. In the milder 
cases, cyanosis may be minimal or absent, and little 
or no decrease in exercise tolerance may be noted. 

The roentgenogram usually reveals cardiac en- 
largement involving the right auricle and the right 
ventricle. The pulmonary artery segment is promi- 
nent. The lung fields are abnormally clear. The elec- 
trocardiogram shows right heart strain with tall 
peaked P waves particularly noticeable in Lead II. 

Pulmonary stenosis with intact ventricular septum 
must be differentiated from other types of pulmonary 
stenosis, namely, the tetralogy of Fallot, congenital 
tricuspid atresia, transposition of the great vessels 
with pulmonary stenosis, and Ebstein’s anomaly of 
the tricuspid valve. 

The surgical approach is briefly discussed in the 
paper and the spectacular improvement following 
surgery is pointed out. The authors note that some 
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of their patients had been in extremis with marked 
cyanosis and severe dyspnea, whereas others were 
practically free of symptoms. They accordingly give 
an explanation of their choice of title for this paper, 
In severe pulmonary stenosis in which blood is un. 
able to escape through an overriding aorta, the pres- 
sure in the right ventricle becomes very high, the tri- 
cuspid valve becomes insufficient, and pressure in the 
right auricle is increased. This may be sufficient to 
prevent closure of the foramen ovale or to force it 
open if it has already closed. A right-to-left shunt is 
thus established, and if a sufficient amount of blood 
flows through the foramen ovale, cyanosis results, 
The presence of cyanosis in the vast majority of their 
cases left no doubt that the foramen ovale was open. 
For these a proper title would have been “Congenital 
pulmonary stenosis with open foramen ovale.” In 
those few, however, who were free from cyanosis 
there was little if any right-to-left shunt. The authors 
regard the question of whether the foramen ovale is 
open or closed as a minor consideration. The condi- 
tion of the ventricular septum is all important. A 
shunt operation in a patient with a closed ventricular 
septum leads to his eventual death unless the mistake 
is discovered and corrective surgery instituted.— 


Ralph S. Bromer, M.D. 


KRALL, J. Die Blockade der Arteria pulmonalis 
als Grundlage einer pradoperativen Funk- 
tionsprifung in der Lungenchirurgie. (Block- 
ing of the pulmonary artery as basis for a pre- 
operative functional test in throacic surgery.) 
Thoraxchirurgie, Jan., 1954, 7, 434-443. 


Cardiac and pulmonary functional tests are im- 
portant for the thoracic surgeon in regard to thera- 
peutic indications and postoperative prognosis. 
When pneumonectomy is contemplated, the post- 
operative status can be imitated by preoperative 
blocking of the pulmonary artery. 

For the procedure a cardiac catheter with two 
lumina is used. The opening at the tip is sealed off 
and a new opening is made 8 mm. away from the 
tip. A rubber bladder is now pulled over the tip and 
the new opening, and is sealed at both ends. A second 
opening is made 10 cm. from the tip of the catheter 
so that blood samples can be withdrawn and blood 
pressures in the heart and lung can be measured. 
When the cardiac catheter has been introduced, with 
its tip in the pulmonary artery of the diseased lung, 
the balloon is inflated with an aqueous contrast solu- 
tion, the contrast being needed for fluoroscopic and 
roentgenographic controls. 

After the pulmonary artery has been blocked, the 
O, tension is determined in the arterial blood of the 
femoral artery. Lowering of the O: tension following 
the block has been occasionally observed, being a 
contraindication for pneumonectomy. 

Pressure studies revealed always an increase of the 
maximal 10 mm. Hg. value immediately following 
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the block. When the increase remains constant 
throughout a thirty minute testing period the right 
heart is believed to show increased work output and 
therefore impaired functional reserve. 

Six roentgenographic reproductions illustrate the 
procedure and simultaneous pulmonary arteriogra- 
phy, either through a third lumen or through a 
separate catheter introduced into the contralateral 
cubital vein or a saphenous vein. 

For details of technical and laboratory data a 
study of the original article is recommended.— 


Ernest Kraft, M.D. 


Gorper, Marvin N. Endocardial fibroelastosis; 
with a case presentation. Radiology, Dec., 
1953, 67, 865-870. 


The author presents a case of this rather rare 
cardiac condition. He points out that it should be 
recognized by the radiologist, since it is one of the 
cardiac abnormalities causing cyanosis, but not being 
amenable to present day cardiovascular surgery. 

Pathologically there is thickening and fibrosis of 
the endocardium of the left ventricle and, rarely, of 
the right ventricle. These are believed, by most ob- 
servers to be developmental in origin. There is car- 
diac enlargement, due both to myocardial hyper- 
trophy and dilatation. From a clinical standpoint, 
the disease occurs primarily in infancy and child- 
hood. Physical findings are those of cardiac enlarge- 
ment and heart failure and are not specific for this 
entity. Antemortem diagnosis is thought possible if 
abnormalities causing cardiac failure can be excluded 
on the basis of predominance of left ventricular en- 
largement rather than overall enlargement and the 
absence of typical electrocardiographic findings. 

The prognosis is poor but some of the patients re- 
spond to treatment for cardiac failure. Repeated 
bouts of left ventricular failure are usually precipi- 
tated by respiratory infection. 

In the case presented the antemortem diagnosis 
was “myocarditis;” endocardial fibroelastosis was 
found at necropsy.—Michael ¥. Healy, M.D. 


Ciacett, O. THERON, KirKLin, W., and 
Epwarps, Jesse E. Anatomic variations and 
pathologic changes in coarctation of the 
aorta; a study of 124 cases. Surg., Gynec. & 
Oébst., Jan., 1954, 98, 103-114. 


This study of 124 cases of coarctation of the aorta 
treated surgically emphasizes the anatomic variations 
and pathologic changes that may occur in the aorta 
and its branches at and near the site of stricture 
and the effects of these on operability. 

The classification of coarctation should include: 

(1) Relative position of the coarctation and the 
ductus arteriosus. 

(2) The patency of the ductus arteriosus (charts 
show classification and causes of unequal blood pres- 
sure in upper extremities). 
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There were 42 females and 82 males in this series. 
The study indicates that the incidence of degenera- 
tive changes of the aorta and its branches manifested 
by intimal fibrotic and atherosclerotic changes in the 
proximal segment and the formation of aneurysms 
in the distal segment increases with the age of the 
patient; these changes are likely to be more severe in 
males than females, probably because of increased 
strain imposed on the cardiovascular system. 

The nature of the coarctation is described by Ed- 
wards as showing a curtainlike infolding of the media 
demonstrated adequately by photographs of speci- 
mens and photomicrographs. No overgrowth of tis- 
sue of the ductus arteriosus into the aortic wall was 
observed. It is postulated that the curtain results 
from degrees of differential growth of the aorta in 
association with the developmental progress of the 
left subclavian artery. 

It was not possible to anticipate the size of the 
lumen at the site of the stricture by examination of 
the exterior of the aorta. In most cases, an aortic 
lumen was present but rarely over 2 mm. in diameter. 
Great variation in the length of the aortic stricture 
was noted. 

The importance of the relation of the left sub 
clavian artery to the coarctation of the aorta is 
discussed. 

Gross and histopathological changes in the aortic 
wall show changes proximal and distal to the coarc- 
tation due to physiological stress. 

Associated anomalies of the cardiovascular system, 
particularly patent ductus arteriosus, occur fre- 
quently but do not necessarily contraindicate opera- 
tion for coarctation.—Ernest R. Seitz, M.D. 


Wo kin, ABRAHAM. The significance of calci- 
fication in the ascending portion of the aortic 
arch. Radiology, Jan., 1954, 62, 101-105. 


Calcification in the ascending portion of the 
aortic arch is unusual in arteriosclerosis unless the 
disease is far advanced. The author has reviewed 
g§ cases diagnosed as syphilitic aortitis and in 54 of 
these calcification was found in the ascending aorta. 
Thirty cases showed evidence of aneurysm formation 
while the remainder did not. Thirty-three of the 
patients also had calcification present in the trans- 
verse and descending portions of the aortic arch. 

One hundred sixty-three patients with arterio- 
sclerosis of the aorta diagnosed during the same 
period of time as the above were also reviewed, but 
the author does not state how many of these were 
luetic or had calcification in the ascending portion 
of the aortic arch. 

It is felt that as a result of the syphilitic process in 
the ascending aorta, a superimposed degenerative 
change occurs (arteriosclerosis) at a site where this 
type of lesion is not ordinarily prominent. 

The author concludes with the statement that 
calcification in the ascending aortic arch is a reliable 
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sign of syphilitic aortitis. A technique is described for 
easy demonstration of this calcification.—Donald N. 


Dysart, M.D. 


ScHECHTER, M. Murray. The superior vena 
cava syndrome. Am. F. M. Sc., Jan., 1954, 
227, 46-56. 


The author presents a series of 22 cases of superior 
vena cava syndrome caused by obstruction of the 
superior vena cava. 

The major manifestations include cyanosis and 
edema of the face, neck and upper extremities, 
markedly elevated venous pressure in the upper ex- 
tremities with a normal venous pressure in the lower 
extremities and distention of the superficial veins of 
the upper portion of the body with the flow being 
caudad. 

Almost all cases of superior vena caval obstruction 
by intrathoracic malignant tumors are caused by 
direct invasion of the venous wall by tumor tissue. A 
considerable decrease in the incidence of obstruction 
caused by aneurysms of the ascending aorta is found. 
Techniques for aiding in diagnosis and localization of 
obstruction are described. 

Intracranial hemorrhage is relatively rare, due to 
the ability of the veins to dilate. 

Eleven per cent of the author’s series of carci- 
noma of the lung produced superior vena cava ob- 
struction. 

The four main routes of collateral circulation are 
described in detail: (1) the azygos route, (2) the in- 
ternal mammary route, (3) the lateral thoracic route 
and (4) the vertebral route. 

The author’s 22 cases of superior vena cava ob- 
struction are discussed at some length.—C. Peter 


Truog, M.D. 


ABDOMEN 


BurKHEAD, Howarp C., Swan, VERNER, and 
Dorsty, M. Paraganglioma of the 
stomach; a case report. Radiology, Dec., 
1953, 61, 944-946. 


The authors present the second case of paragangli- 
oma of the stomach to appear in the literature. A 
paraganglioma is a chromaffin tumor occurring out- 
side of the adrenal as contrasted to a similar growth 
within the gland. 

A fifty-year old white male entered the hospital 
because of hematemesis and melena. He had been 
complaining of epigastric distress unassociated with 
meals. Roentgenologic examination of the stomach 
revealed a filling defect in the antrum which was 
suspected as representing a benign lesion. A gastrec- 
tomy was done and the patient made an uneventful 
recovery. 

The authors state that the radiologist may be the 
first to suspect the diagnosis. Illustrations showing 
the roentgen, gross and microscopic appearance of 
the lesion are included.—Everett E. Seedorf, M.D. 
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Poppet, Maxwe H., Stein, Josepu, JAcos- 
son, Harotp G., and Lawrence, Lewis R, 
Megagastrica. dm. F. Digest. Dis., Feb, 
1954, 27, 46-52. 


The authors define megagastrica as a condition in 
which the stomach is enlarged to giant proportions, 
and not as simple enlargement or gastrectasia. 

Etiologically they classify megagastrica into two 
major groups: organic and nonorganic. The organic 
group includes adhesions, inflammatory reaction in 
the pyloric region, tumor, extrinsic mass and hernia, 
The nonorganic group includes operative procedures, 
overloading of stomach, fractures, body spica ap- 
plication, poliomyelitis and other nervous system 
lesions. 

The authors present the case histories of 7 patients 
with megagastrica and discuss the etiology of each, 
In 3 of the patients the cause was inflammation and 
scarring of the pyloroduodenal segment. One case 
occurred following vagotomy for a marginal ulcer; 1 
occurred after application of a plastic spica; I was 
due to a large scrotal hernia with the stomach being 
part of the hernial content; and 1 occurred following 
a fracture of the spine with a transverse myelopathy. 

Emphasis is placed on early diagnosis since un- 
treated patients with hugely dilated stomachs will 
die.-—D. V. Campbell, M.D. 


W. Die Roéntgendiagnose der Gastritis 
erosiva. (The roentgen diagnosis of erosive 
gastritis.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, Jan., 1954, 50, 
39-50. 

Superficial erosions are fairly common in acute or 
chronic forms of gastritis and were found in 10 per 
cent of 389 patients with gastric or duodenal ulcers. 
The healing tendency of erosions is great but, under 
certain conditions, they may develop into ulcers. 
Demonstration of erosions requires careful fluoros- 
copy, minimal amounts of barium, little or no pal- 
pation, and a fasting or dry stomach. The symptoms 
of erosions are identical with those of ulcers even to 
the extent of massive or fatal hemorrhages and peri- 
toneal reactions simulating a perforated viscus; how- 
ever, mild bleeding is the rule as indicated by occa- 
sional finding of occult blood in the stools. 

Erosive gastritis is recognized by the presence of 
a constant barium fleck or flecks in small round or 
oval defects with a thin translucent halo. Erosions 
vary in size and are occasionally strandlike or elon- 
gated. In hyperplastic gastritis, the erosions occur on 
thickened mucosal folds, which produce a granular or 
varioliform appearance.—Yoesph Zausner, M.D. 


Lame, Epwin L., Verat, Ciarence A., and 
Custer, R. Purp. On the diagnosis of 
malignant lymphoma of the gastrointestinal 

tract. dun. Int. Med., Jan., 1954, £0, 57-74 


Vou. 72; No. 5 


During a five year period in a medium-sized 
general hospital an exceptionally large number of 
malignant lymphomas were identified in operative 
specimens from the gastrointestinal tract, represent- 
ing 20 per cent of all malignant tumors removed from 
the stomach and nearly half of those from the small 
intestine. Lymphomas of the colon were numerically 
and proportionately low in incidence. 

Preoperative diagnosis of gastrointestinal lym- 
phoma is difficult and requires careful correlation of 
clinical, roentgenologic and laboratory data to be 
successful in a reasonable proportion of cases. For 
example, the combination of epigastric pain, anor- 
exia, nausea and vomiting, without signs of obstruc- 
tion, slight to moderate weight loss, presence of a 
palpable mass, little or no anemia, and roentgen 
evidence of a large and angry looking tumor of the 
stomach, should lead to a strong suspicion of gastric 
lymphoma. Roentgen study alone is mostly unsuc- 
cessful in the differential diagnosis; roentgenograms 
are reproduced from lymphoma, carcinoma and 
chronic gastritis that are virtually interchangeable. 

Various types of gastric lymphomas are illustrated, 
including ulcerating lesions, polypoid tumors and 
infiltrative growths. Large lobular or whorl patterns 
or large rugae are not particular aids in differential 
estimate. 

If the tumor found at operation is unresectable, 
the surgeon should remove a portion of the main 
mass for pathologic study, and not be content with 
biopsy of neighboring lymph nodes. Frozen section 
diagnosis of tumor tissue is unreliable-—Pau/ R. 


Dirkse, M.D. 


Arneson, WALLaAcE, A., and IHLE, CHARLES 
W., Jr. Congenital intrinsic obstruction of 
the duodenum; with report of three cases. 


Ann. Surg., Jan., 1954, 739, 95-98. 


The authors report 3 successfully treated cases of 
congenital intrinsic duodenal obstruction. They note 
that the clinical signs of persistent vomiting, disten- 
tion of the upper abdomen on the first or second day 
of life, and visible peristalsis, all point to some type 
of duodenal obstruction. They feel that abdominal 
roentgenograms should be done immediately. With 
atresia the stomach and proximal duodenum are gas 
filled and there is no gas in the remaining intestinal 
tract. In the stenotic cases some gas is usually visible 
in the small intestines. A thin mixture of barium does 
no harm and permits valuable localization of the 
obstructing lesion. 

With early surgery and the proper supportive 
measures, a high percentage of cures can be expected 


in these cases.—T. D. Allison, M.D. 


Hopes, J., Penpercrass, Euvcene P., 
and Winston, Norman J. Pancreatic, duc- 
tal, and Vaterian neoplasms: their roentgen 
manifestations. Radiology, Jan., 1954, 62, 

I-15. 
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The roentgen recognition of pancreatico-ampullary 
tumors depends upon their ability to distort the bar- 
ium filled viscera that surround them. It is often dif- 
ficult to differentiate them by roentgenologic means. 
The clinical history is of paramount importance in 
establishing a diagnosis and in making the differ- 
entiation. Pain, jaundice and loss of weight are car- 
dinal symptoms. Vaterian tumors infiltrate the im- 
mediate environs of the ampulla and produce local- 
ized mucosal changes in the duodenum that are 
sometimes destructive. Tumors of the head of the 
pancreas disturb the distal end of the stomach, pro- 
ducing the “‘pad” sign described as a circumscribed 
filling defect along the greater curvature of the gas- 
tric silhouette. The authors seldom saw anterior dis- 
placement of the stomach as has been described by 
others. The duodenal bulb may also present the 
“‘pad”’ effect, may be displaced or may be distorted 
by a dilated common duct which compresses the 
bulb. The latter change is considerably discussed and 
emphasized. The significance of variations in motor 
activity is evaluated. Changes in duodenal motor ac- 
tivity and mucosal pattern are common with tumors 
in this region. 

The paper is well illustrated with roentgenographic 
reproductions and diagrammatic drawings to dem- 
onstrate important features of diagnosis.—Everett E. 
Seedorf, M.D. 


SinGLETON, Epwarop B. Intestinal obstruction 
in infants. ¥. Pediat., Feb., 1954, 44, 159-171. 


The author outlines the difficulties in comparing 
infant and adult abdominal gas patterns in diagnosis 
of intestinal obstruction. Many cases are well illus- 
trated and the typical roentgen findings are shown 
in the following lesions: duodenal atresia, annular 
pancreas, hypertrophic pyloric stenosis, congenital 
peritoneal band about distal duodenum, duplicated 
ileum, aganglionic terminal ileum (functional ob- 
struction), meconium ileus, Hirschsprung’s disease, 
imperforate anus and anorectal stricture. There are 
thirty-two excellent illustrations—Walter T. Hile- 
man, M.D. 


Moore, Tuomas C., and Strokes, Georce E. 
Congenital stenosis and atresia of the small 
intestine. Surg., Gynec. & Obst., Dec., 1953, 


97, 719-730. 

The authors present a detailed analysis of 40 cases 
of congenital obstruction of the small intestine ob- 
served at the Indiana University Medical Center be- 
tween 1928 and 1953. 

The necessity for early diagnosis and relief of ob- 
struction is emphasized and the clinical studies, es- 
pecially the history and the physical and roentgen 
examinations, utilized in arriving at a prompt diag- 
nosis are detailed. 

A survey film of the abdomen will indicate exist- 
ence of obstruction and the necessity for surgical in- 
tervention in most cases. The findings on roentgen 
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and physical examination will generally suggest the 
level of obstruction.—Yohn F. Weigen, M.D. 


Kaus, H. ReicHarp, and THompson, CLar- 
ENCE T. Diagnostic and therapeutic consid- 
erations of intussusception. Surg., Gynec. & 


Obst., Dec., 1953, 97, 693-701. 


The article is a review and discussion of the gen- 
eral topic of intussusception with analysis of 71 cases 
seen at Charity Hospital, New Orleans, from 1939 
through 1952. 

Of the modalities available for diagnosis the clini- 
cal picture is of the most value by far, first because 
the symptoms and signs, and their chronology, are 
usually typical, and second because delay in diag- 
nosis is the primary cause of death. 

Laparotomy with manual reduction is the authors’ 
treatment of choice and reduction by barium enema 
was used in only 6 cases, 3 of which also had laparot- 
omy. In these 3 the reduction was found to be com- 
plete and the intestine appeared to be healthy. How- 
ever, 1 of the 3 died nine hours after surgery due to 
gangrene of the affected segment. The fact that the 
intestine, which was subsequently not viable, was 
not identified as such even on direct vision indicates 
the greatest hazard to reduction by barium enema. 

The authors feel that if reduction by barium enema 
is attempted it should be restricted to early cases, 
that the surgeon share in the decision to attempt the 
enema, and that surgery be performed in any case 
in which the reduction may not be complete, or rou- 
tinely following the barium enema as Ravitch has 
suggested.—fFohn F. Weigen, M.D. 


Witson, Francis W. Primary megacolon in 
young adults. 4m. F. Digest. Dis., Jan., 1954, 
21, 


A series of 11 young adults with primary mega- 
colon is reviewed, 10 of whom were newly inducted 
into the Armed Services. 

Primary megacolon can be diagnosed when there 
is no gross obstruction in the colon which might pro- 
duce a dilated colon above it. Primary megacolon, in 
a sense, is due to a block in the colon even though it 
may be of functional or neurogenic origin. The condi- 
tion is usually found in children and is presumed to 
be of a congenital or familial nature. A normal seg- 
ment of colon is ordinarily seen in these cases just 
proximal to the rectum. 

None of the above finding were present in the au- 
thor’s series. Most of these adults had mild symp- 
toms and 4 had no symptoms referable to the gas- 
trointestinal tract. 

Investigation was initiated in 6 of the patients be- 
cause of an abnormal gas shadow seen in the colon 
on routine chest roentgenograms, emphasizing the 
value of this examination in the presumptive diag- 
nosis of megacolon. Chest roentgenograms on review 
were suggestive of megacolon in g of the 11 patients. 
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Definite large areas of radiolucency could be seen jp 
the left suphrenic area. One patient showed a marked 
shift of the heart to the right caused by the dilated 
colon. 

The pertinent literature is reviewed and applied 
to various interesting aspects of megacolon which 
were observed in this series of patients.—Wallace M. 
Roy, M.D. 


BarRINGER, L., Dockerty, Matcoim B, 
Wavuau, Joun M., and Barcen, J. ARnotp, 
Carcinoma of the large intestine; a new ap. 
proach to the study of venous spread. Surg, 
Gynec. & Obst., Jan., 1954, 98, 62-72. 


From the Mayo Foundation and Clinic comes this 
description of a roentgenographic method for visual- 
izing the venous bed in resected specimens of car. 
cinoma of the large intestine. 

A total of 45 specimens were examined by roent- 
gengrams following instillation of brominol into ma- 
jor veins. In 23 instances, occluded vessels were thus 
detected while histological evidence of blood vessel 
invasion could be found in only 17. 

Long term follow-up in these cases was not ob- 
tained and total evaluation of the method not se- 
cured, but the technique is introduced as an aid in 
detecting areas of possible venous occlusion for mi- 
croscopic study. Since roughly 50 per cent of pa- 
tients offered curative surgery for carcinoma of the 
large intestine develop and succumb to hematoge- 
nous metastases, a good method for detecting intra- 
vascular extension is of obvious prognostic import- 


ance.—fames A. Martin, M.D. 


Harotp L., Kay, and Kaye, 
Sipney. Barium granuloma of the rectum; 
report of a case. 7.4.M.A., Feb. 27, 1954, 
1545 747-749- 

Various agents such as talc, biotite, calcareous 
spar, cotton, etc. have been reported to cause foreign 
body granulomas in the alimentary tract. 

The authors report what is believed to be the first 
instance of a barium sulfate induced granuloma oc- 
curring in the intestinal tract (rectum) and discuss 
the possible cause of such a lesion. 

This lesion presented itself in the form of a pedun- 
culated tumor about 1 cm. in diameter approxi- 


mately one month after gastrointestinal roentgeno- 
logic studies.—George 4. Miller, M.D. 


SénEque, J., Le Canuet, R., Depray, Cu, 
Roux, Marcet, and Aussace, J. La chol- 
angiographie par voie veineuse; sa place 
dans |’exploration radiologique des voies 
biliaires. (Intravenous cholangiography; its 
place in the roentgen examination of the bill- 
ary passages.) Presse méd., Feb. 24, 1954, 62 
281-285. 
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In 1924 tetraiodophenolphtalein was first used in- 
travenously for cholangiographic purposes, but be- 
cause of serious accidents it was discontinued com- 
pletely. In May, 1953, Frommhold published his 
first results obtained with a new product; a few 
months later Teschendorf, and recently Horny- 
kiewytsch, confirmed the innocuousness of the same 
opaque medium used intravenously. 

The structural formula of this new preparation, 
which is called biligrafin, is as follows: 


COONa COONa 
INI IAI 
| _NH-CO-CH,-CH,-CH,-CH,-CONH-| 
\ 


No enterohepatic cycle is observed as the product 
is not absorbable from the intestines. Normally go 
per cent of the substance passes through the liver, 
only 10 per cent being found in the urine. It is very 
slightly toxic and hitherto no untoward reactions 
have been observed. However, certain precautions 
should be taken. At the start the injection must be 
made very slowly almost drop by drop. If the sensi- 
tivity test to iodine is positive the precautions should 
be more strict. In hepatitis and cirrhosis no intra- 
venous cholangiography should be attempted. Roent- 
genograms of the hepatic region are made at intervals 
of fifteen minutes for the first hour and every half 
hour thereafter. Maximum visibility of the principal 
biliary passages is obtained about the thirtieth and 
forty-fifth minute. The gallbladder is clearly visu- 
alized within an hour. Its maximum opacification is 
attained within two hours, this being superior to that 
seen in oral cholecystography. 

The absence of the visualization of the principal 
biliary passages may be due to two main causes: (1) 
the product is poorly eliminated by a diseased liver 
parenchyma such as in the case of cirrhosis, hepatitis 
and various other jaundices; and (2) the elimination 
of the substance is done very rapidly by the biliary 
passages into the duodenum due to either surgical 
intervention at the sphincter of Oddi or choledocho- 
duodenal anastomosis or fistula between the biliary 
and digestive tracts. The abnormal images of the 
biliary tracts as revealed by this intravenous method 
are essentially those of modification of the caliber, 
form, and position. The visualization of the calculi 
within the principal biliary passages is an important 
advantage. Insight as to function of the sphincter of 
Oddi and the pressure necessary to overcome it is 
thus obtained. Also more precise information is se- 
cured about the gallbladder and the causes of its non- 
visualization or its sluggishness of elimination. After 
cholecystectomy intravenous cholangiography en- 
ables the visualization of the principal biliary ducts. 
N. Sarian, M.D. 


Nemours-Aucuste, S., and Barac, N. Chol- 
angio-cholécystographie; considérations pré- 
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liminaires sur 100 observations—action phar- 
macodynamique. (Cholangio-cholecystogra- 
phy; preliminary remarks on 100 observations 
—pharmacodynamic action.) Presse méd., 
Feb. 24, 1954, 62, 300-304. 


The roentgenographic visibility of the intra- and 
extrahepatic biliary ducts depends on the integrity 
of the hepatic function. According to Rosenthal, the 
minimum hepatic function corresponds to one-third 
of the surface of the liver. 

After intravenous injection of the opaque medium, 
non-visualization of the biliary passages and delayed 
filling of the gallbladder were observed in cases of 
hepatitis, cholecystitis and cholelithiasis. The non- 
visualization of the biliary passages is reversible in 
curable hepatitis. Normally 10 per cent of the sub- 
stance is eliminated directly by the kidneys and the 
urinary bladder can be visualized if emptied prior to 
the examination. 

The common bile duct does not seem to change its 
caliber except after a Boyden meal which hastens 
the evacuation of the biliary ducts. It tends to empty 
by “levels,” the inferior half level emptying first at 
irregular intervals. In case of non-visualization of the 
gallbladder, the common bile duct enlarges in trying 
to carry on the function of the gallbladder. Calculi 
within the common bile duct are visualized as nega- 
tive shadows. However, special care should be taken 
to ascertain that there is no superimposition of the 
intestinal gas shadows. 

Five minutes after injection of 1 cc. of morphine 
the intra- and extrahepatic ducts become visible and 
the common bile duct closes. No pain is complained 
of by the patient. In case of biliary colic in a chole- 
cystectomized patient, inhalation of amy] nitrite re- 
lieved the pain completely and the biliary ducts were 
visualized after this inhalation. Injection of mor- 
phine or inhalation of amy] nitrite are of help in vis- 
ualizing more clearly the biliary passages.—7. N. 
Sarian, M.D. 


Berk, J. Epwarp; Karnorsky, Rosert E.; 
SHay, Harry; and Sraurrer, Hersert M. 
Intravenous cholecystography and cholangi- 
ography: report of preliminary observations. 
Am. F. M. Sc., April, 1954, 227, 361-371. 


The need for a reliable non-surgical method of 
roentgenologically visualizing the major extrahepatic 
bile ducts has long been evident. The authors feel 
that oral cholecystographic media are generally un- 
reliable for this purpose. A recently developed intra- 
venously administered contrast medium which opacif- 
ies the extrahepatic bile ducts even when the gall- 
bladder is diseased or has been removed has been un- 
der study by the authors since June, 1953. This ma- 
terial is known as Be-426 and is identical with bili- 
grafin (Schering, A. G.) which has been investigated 
in Germany. It has an iodine content of 64.32 per 


go2 


cent, and g per cent is excreted by the liver cells into 
the bile with only 10 per cent excreted by the kidneys. 
The concentration of the drug in the bile is consider- 
ably greater than that in the blood. This results in 
opacification of the larger bile ducts and subse- 
quently the gallbladder. Eventually the drug reaches 
the intestinal tract with the bile and is eliminated in 
the feces. 

In this study 30 subjects were used. Nine had in- 
tact gallbladders and 21 had undergone cholecystec- 
tomy. A test dose of 1 cc. of Be-426 was given intra- 
venously and the subject observed for ten minutes. 
If no untoward reaction developed, 40 to 60 cc. of 
the material was then slowly injected intravenously 
over a period of eight to ten minutes. A roentgeno- 
gram was made immediately following the injection 
and serial roentgenograms were made every ten min- 
utes for one hour and again at two hours. In 17 sub- 
jects a roentgenogram was made at three hours and 
in g at four hours. 

The common duct could be detected in most cases 
on the ten and twenty minute films, and the intra- 
hepatic biliary ducts and both hepatic ducts were 
frequently seen also. Maximal intensity of the com- 
mon duct occurred twenty to forty minutes after in- 
jection with maximal intensity reached in two to two 
and one-half hours. The quality of the cholecysto- 
grams obtained was equal to that with the newer oral 
media. Prompt evacuation of the gallbladder occur- 
red after a fat meal. 

Opacification of the ducts in cholecystectomized 
individuals was sometimes disappointingly faint. The 
use of 60 cc. of the contrast medium often resulted in 
improved opacification. The terminal end of the com- 
mon duct was usually not visualized and the admin- 
istration of morphine sulfate, amy] nitrite, and intra- 
duodenal HC] produced no improvement in visuali- 
zation of this area. The compound could not be relied 
upon to visualize the ducts in jaundiced patients. 
No serious local or systemic reactions were observed 
in the group of patients studied.—Arthur B. Smith, 
M.D. 


Twiss, J. Russe,t, BERANBAUM, SAMUEL A.,, 
GILLETTE, LEE, and Poppet, Maxwe tt H. 
Post-cholecystectomy. Oral cholangiogra- 
phy: a preliminary report. 4m. 7. M. Sc., 
April, 1954, 227, 372-386. 

This report deals with 31 patients investigated by 
oral cholangiography. Of 18 patients with biliary 
tract symptoms following cholecystectomy, 15 
showed a visualization of the bile ducts. Of 7 post- 
cholecystectomy patients without symptoms, 6 visu- 
alized the bile ducts. Of 4 patients without symp- 
toms who had had a choledochoduodenostomy, none 
visualized the bile ducts. Of 2 patients having a non- 
functioning gallbladder or “physiologic cholecystec- 
tomy,” I visualized the common bile duct. 

The technique of the examination is as follows: 6 
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tablets of a 3-molecule iodine preparation (telepaque 
used in most of these cases) are taken at intervals of 
five minutes, beginning at 6 p.m. After the last tablet, 
one teaspoonful of paregoric is given. The total 
amount of water taken is not to exceed one-half 
glass. 

At II p.m. the above procedure is repeated. 

At 8 A.M. one teaspoonful of paregoric is given with 
a swallow of water, otherwise no water is taken at 
any time until the completion of the test. 

At Io A.M. exposures of the right upper quadrant 
are made in the posteroanterior and oblique projec. 
tions at a 36 inch target-film distance. 

If the bile ducts are visualized an inhalation of 
amyl nitrite is given, with the patient in the recum. 
bent position, and further exposures are made at fif. 
teen and thirty minute intervals. If there is no emp. 
tying of the bile ducts a fat meal is given and another 
exposure made in thirty minutes. 

The interpretation of the films is based upon the | 
degree of visualization, the diameter of the common | 
bile duct and the response to amy] nitrite, or the fatty 
meal, or both. The degree of visualization is noted 
as none, faint, fair, or good. The uppermost limit of 
the caliber of the average post-cholecystectomy bile 
duct is provisionally considered to be 6 mm. Diame. 
ters from 7 to 10 mm. are considered slight dilatation, 
II to 20 mm. moderate dilatation, over 20 mm. 
marked dilatation. The lack of response to amy] ni- 
trite or the fat meal is presumptive evidence of or- 
ganic obstruction of the ampulla of Vater or the 
common duct sphincter. 

Indications for oral cholangiography are (1) post- 
cholecystectomy syndrome and (2) non-visualization 
of the gallbladder. 

The bile ducts were visualized in approximately 
85 per cent of post-cholecystectomy patients, exclu- 
sive of those having had a subsequent choledocho- 
duodenostomy. 

With biliary dyskinesia, about 70 per cent of the 
bile ducts visualized were dilated. In post-cholecys- 
tectomy patients without symptoms, none of the bile 
ducts were significantly dilated. 

Cystic duct remnants can also be detected by this 
method.—<Arthur B. Smith, M. D. 


SrirRETT, Luoyp A., and Yuu, Eric T. New 
method for determination of gall-bladder 
function. 4.M.A. Arch. Surg., April, 1954 
68, 417-421. 


The authors describe the results of their studies of 
the gallbladder function in 102 patients following im 
travenous injection of a single dose of radioactive 
diodofluorescein (DIF) using 5/uc per kg. body- 
weight as a tracer and the scintillation counter to de- 
tect gamma radiation from the I", 

DIF has been used extensively in other investig# 
tions and no toxic side reactions have been observed. 
It is rapidly eliminated from the blood stream, and 
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is excreted by the liver. It appears in the bile ducts 
ten minutes after injection and reaches maximum 
concentration in thirty to sixty minutes. The pa- 
tient is placed under the scanner thirty minutes after 
injection, and the entire upper quadrant | is scanned. 
The resultant record is called a scintigram. 

In patients with a normal gallbladder a scintigram 
shows a high concentration in the gallbladder area 
thirty to sixty minutes after injection. Repeated 
scans at thirty minute intervals show gradual de- 
crease in the concentration of radioactivity over the 
gallbladder area. At the end of two hours only slight 
traces can be detected. 

The accuracy of this method was tested on 26 pa- 
tients who had a normal cholecystogram. These pa- 
tients had a laparotomy for other than gallbladder 
disease. At operation the gallbladder was found to be 
normal. In the diseased gallbladders there was poor 
concentration or non-visualization of the gallbladder 
after oral cholecystography. There were correspond- 
ing confirmatory changes on the scintigram. 

The authors feel that scintigraphy offers a reliable 
index of gallbladder function and may be performed 
when there is no time for oral cholecystography, or 
when the patient is vomiting and is unable to retain 
orally administered medication. 

The chief limitation of this method, however, is 
the inability to visualize calculi—William H. She- 
hadi, M.D. 


Douctass, THomas C., Lewis, R. Burns, and 
Meun, W. Harrison. Operating-room chol- 
angiography; errors in technique and inter- 
pretation. 4.M.4. Arch. Surg., April, 1954, 
68, 422-431. 


The authors present a critical study of 108 chol- 
angiographic examinations done in the operating 
room, with special evaluation of 37 cholangiograms 
which in some way were imperfect. 

The examinations conducted in the operating room 
were made with a 25 ma. portable roentgen machine. 
A Camp-Lysholm grid cassette was used to hold the 
film and was placed in a tunnel under the patient be- 
fore the operation was started. 

Diodrast (iodopyracet 35 per cent) was the con- 
trast medium used, injected through a catheter, 
polyethylene tube or a T tube. The first exposure was 
made after injection of § cc., and the second after in- 
jection of 15 cc. 

The authors list the causes of imperfections in a 
cholangiogram, and stress the importance of close 
cooperation between the surgeon, the anesthetist 
and the roentgen technician. 

The technical errors which are preventable are: 
(1) Respiration during the exposure. This is over 
come by inducing an apneic period by hyperventila- 
tion of the patient. This method is safer though more 
dificult than the intravenous administration of pen- 
tothal. The experience of the anesthetist is para- 


Abstracts of Radiological Literature 903 


mount in obtaining the maximum results with this 
procedure. (2) Duodenal injection occurring when 
the tube passes through the ampulla and no reflux of 
the contrast medium into the biliary tract will occur. 
(3) Air bubbles in the biliary tract simulating calculi. 
(4) Incomplete filling due to use of inadequate 
amounts of contrast medium or to pressure by lapa- 
rotomy pads or distended stomach. (5) Rapid empty- 
ing "edi injections and before an exposure is 

made. (6) Mechanical failures of the roentgen equip- 
ment at the time of the examination. (7) Leaking of 
the contrast medium which can be prevented by 
tightening the tubing to the cystic duct or, by tightly 
suturing the common duct around the T tube. (8) 
Interposition of instruments and grounding plates. 
(9) Errors in interpretation. Translucent areas be- 
lieved to be air were noted in 11 cases. This proved 
correct in 9 cases, while in 2 cases they were due to 
calculi. 

The authors caution against the use of morphine 
preoperatively because of resultant sphincteric 
spasm which may mask a pre-existing spasm or simu- 
late other conditions. This will not occur with the use 
of barbiturates. 

Relaxation of the spasm may be obtained by in- 
jecting 10 cc. of I per cent procaine mixed with 20 
cc. of diodrast. 

The above listed technical errors do not detract 
from the value of the method. Routine use of this 
method brings about greater efficiency and fewer 


errors.—William H. Shehadi, M.D. 


Harris, Rutu C., and Carrey, Joun. Chole- 
cystography in infants. ¥.4.M.d., Dec. 12, 
1953, 753 1333-1337: 


Roentgen visualization of the gallbladder of chil- 
dren under the age of three years has been generally 
unsatisfactory. This is a report of the progress being 
made in the study of gallbladder function in infants. 

The appearance of the gallbladder shadow after 
the oral administration of radiopaque material de- 
pends on adequate absorption, active secretion of 
the medium by the liver into the bile ducts, and con- 
centration within the gallbladder. With these facts in 
mind, the authors studied 27 cholecystograms of 25 
infants under three years of age. There were 15 suc- 
cessful visualizations of the gallbladder. Among 12 
infants under six months of age, given priodax or 
telepaque, visualization was successful in 6. The 
opaque medium was given orally in dosage of 0.15 
gm. per kilogram of body weight, and films were ex- 
posed hourly for ten hours. The gallbladder shadow 
was most distinct in the majority of cases between 
four and nine hours after the administration of the 
contrast material. 

The technique of examination was as follows: (1) 
nothing orally after midnight; (2) at 6 a.m., pow- 
dered opaque medium mixed with 2 or 3 teaspoonfuls 
of orange juice; (3) no food or fluid during the next 
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eight hours and then orange juice or Karo water if 
the study was to be continued; (4) hourly roentgeno- 
grams both in the frontal and left anterior oblique 
positions. In an attempt to improve the concentra- 
tion of the opaque medium, sodium bicarbonate was 
given to raise the intestinal pH and so increase ab- 
sorption. This was of no particular value. Urokon, 
70 per cent, given intravenously failed to opacify the 
gallbladder of 3 infants. Giving 3 doses of telepaque 
at twelve hour intervals did improve visualization 
and caused no toxic effects. 

The authors feel that generally it is necessary to 
make serial exposures earlier in young children than 
in adults, to obtain better cholecystograms.—S. 4. 


Kaufman, M.D. 


Wieser, C. Nouvelle méthode de volumétrie au 
cours de l’épreuve d’évacuation en cholécys- 
tographie. (New volumetric method of study- 
ing gallbladder emptying in cholecystogra- 
phy.) Schweiz. med. Wchnschr., Jan. 23, 1954, 
84, 149-153. 

The area of the gallbladder is measured in right 
angle projections. The area of the intersecting plane 
is calculated as the square root of the sum of the 
squares. The volume of the gallbladder is assumed 
to vary as the cube of the linear dimension or the 
square root of this intersecting plane. Verification of 
the method on models confirms the need for the two 
views. The formula used is Y = KS*? where V is the 
volume, S the area of the intersecting plane and K 
a constant found to be 1/2.36 with a variation of 
+11 per cent.—M. L. Sussman, M.D. 


Ryan, Ernest A., Harrican, E., and Penny, 
S. F. Acute gaseous cholecystitis. Canad. 


M.A.7F., Dec., 1953, 69, 606-610. 


The authors give a brief review of the literature 
with a discussion of treatment used in the less than 
35 cases collected. 

An additional case is reported in detail of a male 
seventy years of age in whom the correct diagnosis 
was made from the clinical findings and a flat roent- 
genogram of the abdomen. Gas was visualized dis- 
tending the gallbladder with additional gas outlined 
that later was proved to be in the wall of the gall- 
bladder. 

The patient was given large doses of procaine peni- 
cillin preoperatively. The gallbladder was then care- 
fully removed and penicillin with streptomycin was 
given postoperatively. 

The authors believe that aspiration at the time of 
surgery would not have added to the risk of infection 
and would have facilitated the surgery. 

Perforation invariably occurs in untreated acute 
gaseous cholecystitis. The growth of the gas-forming 
organism is secondary to, and not responsible for, 
the acute cholecystic process.—/’. L. Peterson, M.D. 
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Pretri, H., and Massonnat, J. Intérét dy 
pneumopéritoine dans |’étude radiologique 
des foies cirrhotiques. (Values of pneumo- 
peritoneum in the roentgen study of cirrhotic 
livers.) Arch. mal. app. digest., Feb., 1954, 
43 159-167. 

After withdrawal of ascitic fluid and injection of 
air, roentgenograms are made to illustrate the size 
and shape of the liver and even to demonstrate 
esophageal varices following barium swallow in a 
more distinct manner. ws 

Experiments have also been done utilizing trans. 
splenic portal venography following pneumoperi- 
toneum. After removal of ascitic fluid and injection 
of air, the contrast medium is injected into the spleen 
and outlines the portal system.—Charles Nice, M.D, 


Bourceon, R., Prerri, H., and Gunz, M. 
Intérét de la splénoportographie transplé- 
nique dans |’échinococcose hépatique. (Value 
of transsplenic splenoportography in hepatic 
echinococcosis.) Arch. mal. app. digest., Feb., 
1954, 43, 168-176. 

This article consists of a presentation of 4 cases 
with echinococcus cyst of the liver which had the 
transsplenic method of portovenography. The repro- 
ductions of the roentgenograms and illustrated draw- 
ings depict the displacement of vessels produced by 
the cysts in the liver.—Charles Nice, M.D. 


GENITOURINARY SYSTEM 


CuAvez, Luis Meza, and E,, 
Antonio. Tumores del testiculo. (Tumors of 
the testicle.) Rev. uro/., Mexico, Jan.-Feb., 
1954, 72, I-14. 

A simplification of Dixon and Moore’s classifica- 
tion of testicular tumors is proposed. In order of in- 
creasing malignancy there are: (1) seminoma, (2) 
teratoma, (3) embryonic carcinoma and (4) chorio- 
carcinoma. When a certain tumor shows two or more 
components it is classified according to the most 
malignant one. It is to be noted that when teratoma- 
tous areas are observed in an embryonic carcinoma 
or choriocarcinoma the prognosis is a little better 
than if it were a pure type.—Francisco Comas, M.D. 


AGUILERA, SALVADOR Satins. Diagnéstico 
clinico de los tumores testiculares y radio- 
légico de sus metastasis. (Clinical and radio- 
logical diagnosis of testicular tumors and its 
metastases.) Rev. urol., Mexico, Jan.-Feb., 
1954, 12, 15-20. 

The first symptom of testicular tumors is in most 
cases enlargement of one testicle. Pain, due to pull- 
ing of the spermatic cord, is mild or altogether ab- 
sent. Sharp pain occurs when the cord is twisted or 
with rupture of the albuginea with sudden hema- 
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tocele. On examination, the testicle appears some- 
what enlarged, hard, movable and not tender. Its 
normal shape is preserved in early tumors; it becomes 
irregular and bosselated later on. The epididymis is 
only invaded in advanced stages. Hydrocele and 
hematocele occur and may pose difficult diagnostic 
problems. Cryptorchid testicular tumors in the in- 
guinal canal produce symptoms and signs similar to 
those in fully descended testes. Intra-abdominal tes- 
ticular tumors often acquire a huge size before they 
cause any symptoms. 

Retroperitoneal lymph node metastases may be 
palpable in thin patients. Roentgenologically they 
can be visualized on flat films of the abdomen, but 
are best demonstrated with intravenous pyelography, 
where displacement of the ureters and sometimes evi- 
dence of hydronephrosis are well manifested. Retro- 
pneumoperitoneum will show the metastatic lesions 
still more clearly. Sometimes the retroperitoneal 
masses cause displacement of the colon that is evi- 
dent in barium enema. Routine roentgenologic study 
of the skeleton has little value, since only 2 per cent 
of testicular tumors metastasize to bones.—Francisco 
Comas, M.D. 


Castro, Epuarpo. Cirugia de los tumores 
testiculares. (Surgery on testicular tumors.) 
Rev. urol., Mexico, Jan.-Feb., 1954, 72, 21-24. 


The role played by surgery in the treatment of 
testicular tumors is limited. It consists of the re- 
moval of the affected testis which provides for his- 
topathological classification. A simple biopsy should 
never be undertaken. If on clinical grounds there are 
doubts about the nature of the testicular mass one 
can explore the testicle surgically, proceeding with 
extreme care and gentleness. If with the testicle in 
view the diagnosis cannot yet be established it would 
be justifiable to remove it for diagnostic purposes. 
Dissection of the retroperitoneal lymph nodes, from 
the femoral artery to above the renal pedicle, has 
been attempted in radioresistant tumors, although 
unfortunately such an extensive operation has been 
attended with a very small number of cures.—Fran- 
cisco Comas, M.D. 


rm . 
Livén, José Norieca. Tratamiento radio- 
terapico de los tumores testiculares. (Radio- 
therapeutic treatment of testicular tumors.) 
Rev. urol., Mexico, Jan.-Feb., 1954, 72, 25-35. 


For purposes of radiation therapy testicular tu- 
mors are divided into two groups: seminoma and non- 
seminoma; in the latter are included mixed tumors 
that have a seminoma component. Although embry- 
onic carcinoma, choriocarcinoma and teratoma may 
occasionally be cured by irradiation it is only in semi- 
noma that a high cure rate can be expected. 

_The primary tumor should be excised and radia- 
tion therapy directed to the lymph node drainage 
area. Preoperative radiation therapy given with the 
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intention of testing the radiosensitivity of the tumor 
may lead to erroneous conclusions or it may make 
difficult the interpretation of the histopathological 
picture and delay treatment. 

In cases with no clinically or roentgenologically 
demonstrable metastases the treated area measures 
10 cm. in width and extends from the external open- 
ing of the inguinal canal to the level of the roth dor- 
sal vertebra. If the tumor is on the left side the an- 
terior and posterior fields cross the midline 2 cm. to 
the right. If abdominal metastases are present the 
field of irradiation includes the whole abdomen. If 
the general condition of the patient allows it the me- 
diastinum and left supraclavicular area are prophy- 
lactically irradiated. In the abdomen it is intended 
to deliver 3,000 r to a plane passing I cm. in front of 
the vertebral bodies in five or six weeks. 

Seminoma is an extremely radiosensitive tumor in 
which the hope of cure should not be abandoned even 
with extensive and disseminated metastases: it war- 
rants a thorough irradiation.—Francisco Comas, 


M.D. 


KimBrouGH, James C., and Cook, Ferris E., 
Jr. Carcinoma of the testes. 7.4.M.2., Dec. 
19, 1953, 7535 1436-1438. 

The authors present their experiences with 106 
cases seen since World War IT at Walter Reed Army 
Hospital. 

Painless enlargement of the scrotum and heaviness 
of the involved testis on palpation were the usual 
findings. A metastatic lesion, however, was at times 
the first indication of testicular neoplasm. 

Seminomas which made up 35 per cent of the tes- 
ticular tumors were generally radiosensitive. How- 
ever, more than a third of metastases of seminoma 
were of a radioresistant type—embryonal, teratoma- 
tous or some other highly malignant form. Thus, the 
authors state, ‘“Cancer of the testis is totipotent.” 

Teratocarcinoma, embryonal carcinoma, and tera- 
toma constituted 35, 19 and 7 per cent, respectively, 
of the remaining types. These tumors on the whole 
were radioresistant. 

A plan of therapy is given which evolved from 
these experiences. Because of the totipotent nature 
of the sex cell, radiation therapy alone is not con- 
sidered dependable for malignancy of the testis. 
When there is no evidence of extension outside the 
retroperitoneal space, radical orchiectomy is per- 
formed (including resection of the spermatic cord and 
vessels and the retroperitoneal lymphatics). Post- 
operative irradiation of all seminomas and those 
radioresistant tumors with extension into the retro- 
peritoneal region is then carried out. Radioresistant 
tumors without extension are not given postopera- 
tive irradiation. 

Resection of solitary pulmonary metastases follow- 
ing radical orchiectomy was done in 4 cases. The re- 
sults were considered promising in 2 of these. 
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In the presence of extensive metastases, orchiec- 
tomy, estrogens, and radiation therapy were em- 
ployed. Metastases receded and pain was relieved in 
the 3 cases in this category so treated.— Thomas B. 


Efford, M.D. 


Couve aire, R., Larpat, M., and Hy, Neco 
G1. Essai de classification des cystographies 
du tuberculeux génito-urinaire. (Tentative 
classification of cystographies in genitouri- 
nary tuberculosis.) ¥. d’urol., 1953, 59, 
815-844. 


In the authors’ opinion, disregard of bladder ap- 
pearance on secretory pyelograms leads to decrease 
in diagnostic efficiency. Their morphologic classifica- 
tion is based on about 400 cases of tuberculosis. Un- 
der (1) vesical outline are grouped (a) the invisible 
bladders (25 cases), due to delayed secretion and/or 
continuous evacuation, indicative of poor prognosis; 
(b) normal bladder (225 cases), including 87 cases of 
proved specific cystitis; (c) large bladder (5 cases) 
caused, in the absence of prostatic obstruction, by 
tuberculous dyskinesia of the vesical neck; (d) round 
bladder (38 cases), the result of increased tonicity of 
the intrinsic musculature, i.¢., a reversible condition; 
(e) asymmetric bladder (63 cases) and (f) indented 
bladder (21 cases,) produced by organic changes in 
the bladder wall, with (g) small bladder (26 cases) 
representing the final stage of parietal sclerosis. (2) 
The bladder content of contrast medium may appear 
(a) homogeneous, but also (b) trabeculated (cystitis) ; 
it can reveal (c) pseudotumoral filling defects (cal- 
culi, hypertrophic cystitis, organized clots) or simu- 
late (d) marble bladder (false membranes). As a rule, 
(3) the intrinsic musculature of the bladder is not 
seen, yet at times it is visualized as a double contour, 
a phenomenon not fully explained and seemingly as- 
sociated with hypertrophic changes. Also discussed 
are alterations in the (4) terminal ureter, either in- 
trinsic or extrinsic obstruction with proximal dilata- 
tion, and in the (5) vesical neck, a rarely seen funnel 
shaped deformity, encountered in hypertonic blad- 
der with extreme pollakiuria. 

In the second part of the paper, the morphologic 
aspect of “secretory cystograms”’ obtained in genito- 
urinary tuberculosis is correlated with the underlying 
pathology, by comparison with the findings on retro- 
grade cy stography, cystoscopy, laboratory study, 
clinical examination, surgery and autopsy. Some of 
the reproduced films actually represent retrograde 
cystograms, and caution is expressed concerning 
overinterpretation of an incompletely filled bladder. 

In the last part, an attempt is made to consider 
the “large,” “round” and “indented” bladders in the 
light of the respective therapeutic indications, from 
the conservative streptomycin, isonyazid and P.A.S., 
through nephrectomy and vesical decortication, to 
cutaneous ureterostomy, ureterocolic implantation 
and enterocystoplasty. Roentgenograms cannot (and 
should not) be used to decide upon an operation, thus 
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final evaluation must by necessity include data col. 

lected by all means at one’s disposal. The authors’ 

conclusive statement is that intravenous urograms 
should be scrutinized just as carefully below, as they 

are above the cystoureteral junction.—E. R. N, 

Grigg, M.D. 

Kika, Kanyjt. A clinical analysis of the ‘‘angio. 
grams” found in the course of hysterosal. 
pingography with special reference to tuber. 
culosis of the female genitals. 4m. F. Obst. 8 
Gynec., Jan., 1954, 67, 56-63. 
Hysterosalpingography is at present to be re. 

garded as about the most important and useful diag. 

nostic method for the study of sterility in women. 

Many untoward complications have occurred, one of 

which is called an “‘angiogram.” It is represented by 

the unusual phenomenon of the passage of the oil- 
soluble contrast medium into the myometrium, vas- 
cular and lymphatic systems. 

Fifty-two cases of uterine “angiograms” were se- 
lected from 1,200 hysterosalpingograms taken of 
sterile women. The author employed an iodized oil 
(20 to 40 per cent of moliodol), 4 to 8 cc. in amount, 
injected with pressure of less than 100 mm. of mer- 
cury. The films were exposed at five minutes and 
twenty-four hours after the injection. In certain cases 
the phenomenon was directly observed under the 
fluoroscope. Forty-five of these cases were examined 
for tuberculosis with the aid of repeated cultures for 
tubercle bacilli from the vaginal content or menstrual 
blood and from uterine douche fluid as well as cervi- 
cal or endometrial biopsies. In operative cases the 
removed tissue was examined _histopathologically 
and bacteriologically. 

Of the 45 patients investigated for tuberculosis, 
32 cases were confirmed. The diagnosis was presump- 
tive in 7 cases and in 6 cases no evidence of tubercu- 
losis was found. 

Among the 32 cases of tuberculosis, there were 20 
cases of amenorrhea and 4 of menstrual disturbance. 
The most prominent microscopic feature of the re- 
moved uterus was the inflammatory change typical 
of tuberculosis of the endometrium and myometrium. 

The untoward reactions associated with the “‘an- 
giograms” were the following: When the hystero- 
salpingogram was performed about half of the pa- 
tients complained at once of smelling the iodized oil, 
a sensation lasting about thirty seconds. In addition, 
there were noted faintness, lassitude, and anorexia. 
A rise in temperature with chills followed the pro- 
cedure in 4 cases. Neither infarct by oil embolism, 
nor iodism, nor irritable cough was ever observed. 
It is believed that an “‘accidental” excessive pressure, 
too much iodized oil, variation in phases of the men- 
strual cycle and ligated tubes have little responsi- 
bility for the production of this condition.—Rodert 
K. Arbuckle, M.D. 


Finke, Atex L., Prince, Cuartes L., and 
SCARDINO, Perer L. On the incidence of 
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calcified uterine fibroids. 4m. F. Obst. & 
Gynec., Jan., 1954, 67, 79-84. 


The authors report § cases of calcified fibromyomas 
of the uterus in a series of 4,000 genitourinary tract 
studies. In 4 of these bladder symptoms were promi- 
nent and all § cases presented varying degrees of 
lower abdominal discomfort. All of the patients ex- 
cept I were over fifty years of age. The authors con- 
clude from this study that calcification in uterine 
fibroids is a benign process in itself and only produces 
symptoms by pressure effects on nearby structures. 


—T D. Allison, M.D. 


SKELETAL SYSTEM 


Witson, James N. Profiles of the carpal canal. 
¥. Bone & Foint Surg., Jan., 1954, 36-A, 
127-132. 


Wilson states that some injuries and abnormalities 
of the carpal bones may be easily overlooked at rou- 
tine roentgenographic examination. The most super- 
ficial of the bony prominences in the palm and conse- 
quently those most vulnerable to direct trauma con- 
sist of four anterior projections or pillars. These are 
represented on the radial margin by the tubercle of 
the navicular and the ridge of the greater multangu- 
lar, and on the ulnar border by the pisiform and the 
unciform process of the hamate. The transverse car- 
pal ligament spans between these pillars and thus 
converts the carpal canal into an osseofibrous tunnel. 
Through the tunnel pass nine digital flexor tendons 
and the median nerve. The tendon of the flexor carpi 
radialis also passes through the tunnel but lies within 
a separate synovial compartment. 

The roentgenographic outline of the bony pillars 
and their relationship to the carpal canal are well 
seen with an axial projection of the base of the palm. 
While the volar surface of the wrist is held against 
the cassette, the wrist is dorsiflexed 60 degrees and 
the central ray is directed along the longitudinal axis 
of the third metacarpal. The osseous outline of the 
carpal canal is thus shown in profile. 

Roentgenograms are reproduced which reveal a 

fracture of the base of the hook of the hamate; an an- 
terior dislocation of the lunate; a congenital division 
of the capitate; encroachment of the carpal canal by 
an anomalous capitate; failure of fusion of a separate 
ossification center of the hamate hook; and an avul- 
sion fracture at the point of insertion of the trans- 
verse carpal ligament of the ulnar margin of the ridge 
of the greater multangular. In another case the 
roentgenogram revealed calcification in the pisiform 
bursa, 
_ In his summary, the author again emphasizes the 
importance of the profile view in identifying certain 
injuries and developmental disturbances of the car- 
Pus since standard roentgenographic views of the 
wrist do not reveal some of the fine details of the car- 
pal bones.—Ralph S. Bromer, M.D. 
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Sippury, James B., Jr., and Sipsury, J. 
Buren. Infantile cortical hyperostosis; an 
inquiry into the etiology and pathogenesis. 
New England F. Med., Feb. 25, 1954, 250, 
399-314. 

The development of fever, irritability, and swell- 
ing over the involved area of bone in a child under 
five months of age is characteristic of this disease. It 
was first reported by Roske in 1930 but the syndrome 
was not appreciated until the publication of the clini- 
cal and roentgenologic picture by Caffey and Silver- 
man in 1945 and Caffey in 1946. 

Ten cases are reported, the age varying from birth 
to four months. All of these cases recovered with 
slight residual deformity of some of the severely in- 
volved long bones in two. This makes 69 cases that 
have been reported in detail in the literature. In ad- 
dition, Caffey reported 12 cases which were not in- 
dividually listed. 

Although there were no deaths in this series, there 
have been 4 recorded deaths in the literature, 3 from 
infection and 1 in which the cause was unknown. 
There have also been 3 unreported deaths, 1 appar- 
ently from infantile cortical hyperostosis and the 
other 2 from unknown causes. 

The authors conclude that the etiologic factor in 
this syndrome is an inherited defect of the arterioles 
supplying the affected areas. This results in hypoxia, 
causing focal necrosis of the overlying soft tissues 
and proliferative reaction of the periostenum.—Nea/ 


F. Yeomans, M.D. 


GrarFFreo, L. W., Tispaui, L. H., and DeVirta, 
J. R. Osteogenesis imperfecta; a case report. 
Am. F. Obst. & Gynec., Dec., 1953, 66, 
1333-1336. 

Osteogenesis imperfecta congenita or tarda has 
been described variously as Vrolik’s syndrome, fragil- 
itas ossium, Lobstein’s disease and osteopsathyrosis. 
Fragile bones predispose to numerous fractures. The 
same patients have blue scleras, otosclerosis and re- 
laxed ligaments. With the congenital form the fetus 
is usually dead or dies soon after birth. 

The authors report the occurrence of this condition 
in female members of at least three consecutive gen- 
erations. Yater reported the disease in seven succes- 
sive generations. The abnormal genesis of bone 
seems to be a developmental defect of mesenchyme 
with an estimated incidence of I in 7,951 to I in 
30,000 deliveries. 

Pelvimetric studies showed changes in the mother’s 
bones from osteogenesis imperfecta and showed a 
fracture of the left femur of the fetus. The mother in 
the case reported and the female baby survived. A 
second delivery eighteen months afterward resulted 
in a normal baby.—Fohn W. Turner, M.D. 


Jarre, Henry L. Osteoid-osteoma. Proc. Roy. 
Soc. Med., Dec., 1953, 46, 1007-1012. 
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Osteoid-osteoma evolves slowly, and often gives 
rise to clinical complaints for many months before its 
presence is demonstrable on the roentgenogram at 
all, and even longer before the roentgen appearence 
is reasonably clear cut. The evolving lesion has two 
components: (1) the core or nidus-like focus, and (2) 
the reactive perifocal zone of bone thickening. 

Careful technique in the taking of roentgenograms 
is essential, including sufficient penetration of bone, 
multiple angles and sharp detail. 

The etiology of osteoid-osteoma is in doubt and 
the lesion may involve any bone though it is rarely 
seen in a vertebral body. 

A brief summary is given of 12 cases. The lesion 
is more common in men and is most often seen in the 
age group between ten and twenty-five years. Pain 
is the presenting symptom. Surgery is the treatment 
of choice and requires the complete removal of the 
nidus to prevent recurrence. A single case is noted in 
which pain was relieved by roentgen treatment; how- 
ever, pain recurred after three years and required re- 
moval of the nidus that had persisted. An additional 
case is mentioned in a girl operated on for an osteoid- 
osteoma at the age of three and a recurrence was re- 
moved at the age of seventeen.—/. L. Peterson, M.D. 


Naytor, A., and F. E. 
Myelomata of bone; a review of 25 cases. 
Brit. M. F., Jan. 16, 1954, 7, 120-124. 


The authors present 25 cases of myeloma of bone. 
In their experience this disease appears twice as fre- 
quently as osteogenic sarcoma. 

The disease exists in three forms: (1) a solitary 
form in which a large tumor is present; (2) a diffuse 
form in which the lesions are small and cause diffuse 
decalcification of the affected bone; (3) a multiple 
form into which the others usually develop when the 
plasma cells are aggregated into discrete nodules 
forming localized osteolytic lesions. 

The following procedures are recommended for 
proper study of the patient: roentgenography of the 
skull, ribs and vertebrae; determination of total 
serum proteins and serum albumin and globulin; 
examination of urine for Bence-Jones proteose; and 
sternal marrow aspiration. The authors stress the 
fact that negative results in the above tests do not 
exclude the disease. 

In general, solitary myeloma occurs in the younger 
age group (average 40 years), favors males 3 to 1, 
and usually develops into the multiple form. The 
diffuse form occurs in patients over sixty years and 
is the most difficult to diagnose. The multiple form 
represents the end stage of the disease and is anal- 
ogous to the condition of general carcinomatosis. 

Treatment available at present has little to offer 
as far as the ultimate fate of the patient is concerned. 
Deep roentgen therapy has a definite place in the 
relief of pain and may prevent the onset of paraplegia 
when given to affected vertebrae.—Robdert E. Flynn, 
M.D. 
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Reeves, Rosert J., and Pepersen, Rosenrr, 
Fungous infection of bone. Radiology, Jan, 
1954, 62, 55-60. 


In a series of 40 cases of fungous disease of the bone 
the authors found 23 of them accounted for by blas. 
tomycosis. Actinomycosis accounted for 16 and cryp. 
tococcosis for one. Other fungous diseases found in 
bone are coccidioidomycosis and sporotrichosis. 

Skeletal blastomycotic involvement may occur 
either by direct extension or by hematogenous spread 
from an unknown portal of entry. The epiphyseal 
ends of long bones, the joints, vertebrae and ribs are 
the areas chiefly affected. The roentgenographic find- 
ings are variable and may simulate very closely those 
of coccidioidomycosis. A consistent feature is a sharp 
line of demarcation between the involved area and 
the adjacent normal bone. The prognosis is variable 
with death coming in six to eight months or patients 
surviving up to thirteen years. 

Actinomycosis, a chronic granuloma, is found most 
commonly in the head and neck with bone involve- 
ment almost invariably occurring as a result of direct 
extension from the adjacent soft tissues. The dorsal 
vertebrae may be involved by extension from the 
lungs and the lumbar vertebrae from the abdominal 
viscera. Vertebral body collapse is rare and usually 
the disc is undamaged. 

Cryptococcosis, often called torulosis, causes bone 
lesions which are quite similar to those of blastomy- 
cosis and coccidioidomycosis. Roentgenograms show 
widely disseminated and discrete destructive lesions 
surrounded by a well marked zone of proliferation of 
bone. 

Coccidioidal granuloma is usually manifested as 
a purely destructive process with either sharply or 
poorly defined margins. There may be diffuse osseous 
involvement. The roentgen appearance is not 
characteristic and may be confused with that of tu- 
berculosis, syphilis, osteomyelitis, actinomycosis, 
blastomycosis and metastatic cancer. 

Another granulomatous disease, sporotrichosis, 
usually affects visceral and bony structures with in- 
volvement of the joints, articular surfaces and syno- 
vial membrane. Accompanying skin lesions are al- 
most always present.—Donald N. Dysart, M.D. 


Lackner, J. Zur R6ntgendiagnostik polytoper 
enchondraler Ossifikationsstérungen, bes. der 
Dysostosis multiplex Pfaundler-Hurler, der 
Knochenchondromatose und der Chondro- 
angiopathia calcarea. (Roentgen diagnosis of 
polytopic enchondral ossification disturb- 
ances, especially dysostosis multiplex of 
Pfaundler-Hurler, osteochondromatosis and 
chondroangiopathia calcarea.) Fortschr. 4. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxts, 
Feb., 1954, 80, 165-180. 


Two new cases of chondroangiopathia calcarea 
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(synonyms: chondroangiopathia calcarea congenita, 
chondroangiopathia punctata, chondroangiopathia 
calcificans congenita, stippled epiphysis) are re- 
ported. This disease is characterized by a disturbance 
of the vascularization of the cartilage of the epiphysis 
and the cartilaginous anlage of the short bones of 
hands and feet, being still undetermined whether the 
faulty anlage of the cartilage or of the blood vessels is 
the primary. 

One case of chondromatosis is also reported. In 
this case the pathologic changes were limited to the 
right lower extremity (oligotopic, monomelic type). 
The historical development of research of the dysos- 
toses, especially of the dysostosis multiplex of 
Pfaundler-Hurler, is discussed. On the hand of the 
material of 10 cases, the roentgen findings are de- 
scribed. The difficulties of differential diagnosis are 
emphasized. Present classifications of dysostoses are 
more confusing than helpful in diagnosis. A revision 
is highly recommended. New classifications should be 
established by close cooperation of clinician and 
roentgenologist. To avoid a further increase of the 
present confusion, all cases in which the roentgen 
findings do not correspond to Pfaundler-Hurler’s dis- 
ease should be filed under the general heading of 
“dysostoses.”—Hans Lewin, M.D. 


STORSTEEN, KENNETH A., and JANES, JOSEPH 
M. Arteriography and vascular studies in 
Paget’s disease of bone. 7.4.M.A., Feb. 6, 


1954, 754, 472-474. 


Arteriovenous fistulas may be present in Paget’s 
disease of bone. The increased blood flow in the in- 
volved bone with the resultant increased cardiac out- 
put produces a decrease in cardiac reserve which pre- 
disposes to cardiac enlargement and failure. 

Three cases with involvement of the lower extremi- 
ties were studied and are reported in detail. In the 
first patient, arteriograms of the involved lower ex- 
tremity were made. In the second patient, both ar- 
teriograms and special vascular studies, including de- 
termination of femoral venous pressure, studies of 
circulation with Evans blue and simultaneous meas- 
urements of the oxygen content of blood in both 
femoral veins were done. Only the special vascular 
studies were carried out in the third patient. Both 
arteriograms showed increased vascularity of the in- 
volved extremities. Circulation times were normal. 
The authors believe that this does not exclude small 
arteriovenous communications. In their second case, 
a slight increase was noted in venous pressure to- 
gether with a substantial increase in the venous oxy- 
gen saturation of the affected extremity and in the 
third case only a slight increase of venous oxygen 
saturation of the affected extremity was observed. It 
was postulated that the early and minimal involve- 
ment of bone in the third case was insufficient to 
Cause a more definite abnormality. 

It is concluded that multiple small arteriovenous 
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fistulas are probably present in Paget’s disease of 
bone, and that the symptoms and signs of osteitis de- 
formans, the results of special vascular studies, and 
the pattern of the arteriograms probably are de- 
pendent largely on the degree of bony involvement 
produced by this disease—William C. MacCarty, 


Fr., M.D. 


Wassner, U. J. Ein weiterer Fall einer Akro- 
Osteolyse—zugleich ein Beitrag zu ihrer 
Differentialdiagnose. (Another case of acro- 
osteolysis—with a discussion of its differen- 
tial diagnosis.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, Feb., 1954, 
So, 186-191. 


Acro-osteolysis is manifested roentgenologically 
by marked decalcification or complete disappearance 
of osseous details of the distal phalanges of the hands 
and feet symmetrically, in the lateral end of the 
clavicles, and in the alveolar processes. The re- 
mainder of the skeleton apppears normal. 

Various opinions exist regarding the etiology of 
this condition. Harnasch believes the cause to be de- 
creased function of the eosinophil cells of the pitui- 
tary gland; Kleinsorge considers his one case to be 
a variant of osteomalacia; Jesserer opposes both 
above views, and in his patients could demonstrate 
one primary and one secondary hyperparathyroid- 
ism. 

The case report is presented of an individual who 
had resection of the stomach for ulcer forty-three 
years ago and has remained thin since then. Two 
years ago, the teeth began to fall out in rapid order. 
His strength has been declining of recent years and 
he has had pains in both thighs. Five years after 
these symptoms appeared, he noted small reddish de- 
pressions on the nails of his fingers and toes. Soon, 
the nails became soft and loose without producing 
any pains. The nails then began to shrink to small 
remnants at which time he noted slight pains in the 
finger tips. Sensation of feeling of the fingers has re- 
mained good. On examination, the patient was weak 
and showed poor musculature. The tips of the fingers 
and toes were clubbed and soft with the finger nails 
short and frayed. Roentgenologically, there was 
complete recession of the alveolar process of the 
upper and lower jaws, and the lateral end of both 
clavicles was absorbed almost completely. There was 
almost complete osteolysis of the terminal phalanges 
of the first and second digits and partial osteolysis of 
the fifth digit of the right hand; on the left hand, all 
the terminal phalanges were almost completely ab- 
sorbed. Somewhat similar findings were noted in the 
terminal phalanges of both feet. 

In differential diagnosis, the following conditions 
were considered: syringomyelia, tabes dorsalis, Ray- 
naud’s disease, scleroderma, etc. Blood chemistry 
was normal except for the residual nitrogen which 
was elevated to 48 mg. per cent. No evidence of 
hyperparathyroidism or osteomalacia could be 
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found. Barium meal examination showed very rapid 
emptying of the stomach so that barium was noted 
in the first portion of the ileum within ten minutes. 
The transit was normal in the remainder of the in- 
testinal tract. 

The author concludes that in this particular case 
the cause of the acro-osteolysis could be explained as 
follows: Subsequent to resection of the stomach, the 
patient was in a chronic state of hunger, with acidosis 
and secondary disturbance of calcium and _ phos- 
phorus resorption. The bone changes are to be con- 
sidered as an intestinal osteoporosis. 

Treatment was directed as for a total gastrectomy, 
with high calcium, phosphorus, and vitamin intake. 
The patient improved considerably within six weeks. 
The residual nitrogen decreased to 36 mg. per cent. 
At the end of three months, the patient became strong 
enough to work again for the first time in five years. 
—Samuel Richman, M.D. 


SrarRKE, O. Hustenfrakturen (Ermidungs- 
briiche) der Rippen. (Cough fractures [fatigue 
breaks] of the ribs.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, Feb., 
1954, 50, 191-197. 

The author believes that the occurrence of rib 
fractures as a result of coughing is not so rare a 
phenomenon as has been accepted to date. The pull 
on the muscles attached to the ribs as the result of 
sudden, repeated, strong and jolting contractions (as 
in coughing and sneezing) has been explained as the 
cause of cough fractures of the ribs. In addition, con- 
siderable weight should be attached to the stress and 
bending of the thoracic cage, particularly when the 
fractures occur at the sites of the greatest curvature 
of the ribs. The ribs on the right side appear to be 
more rarely involved by spontaneous fractures. 

Within the past half year the author has seen 15 
patients with diseases involving the lungs and in 
whom cough fractures occurred. The lung diseases 
were bronchial asthma (8 cases), chronic emphysema 
and bronchitis (3 cases), acute severe bronchitis with 
bronchial pneumonia (3 cases), and early tubercu- 
losis of the lungs (1 case). In all these patients there 
was a strong, disturbing cough of some duration. No 
trauma of any nature occurred 1” any of these pa- 
tients. The age of the patients varied from thirty-five 
to seventy-four years. In no case was there organic 
bone disease or any metabolic disturbance. 

Roentgenologically, there was a wavy line of de- 
creased density, which could be dist.nguished easily 
from the sharply outlined straight line of a traumatic 
fracture. The point of separation showed the width 
of the area of bone absorption, and, strictly speaking, 
demonstrated as yet no true fracture. Later, perios- 
teal new bone formation was noted at the fracture 
site. The line of radiolucency may be so wide that it 
simulates the appearance of a pseudarthrosis. 

It has been found that there was only a slight 
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tendency to healing of the cough fractures, with very 
slow regression of the callus. This is so because con- 
tinuous coughing prevents immobilization of the 
ribs. The same rib may be fractured after the first 
fracture has healed. Eight patients showed fractures 
of only one rib and in 7, several fractures occurred, 

Six of the author’s patients noted the occurrence 
of the fracture by a “crack” or by a sudden sticking 
pain in the region of the fracture site. In these cases 
there was usually a perceptible dislocation of the 
fragments. The tendency to heal was better in those 
fractures where no dislocation was present. No com- 
plications of the fractures were noted, except in 1 
case where a hemothorax was believed to have been 
present. 

There is no special treatment for cough fractures, 
Anticough mixtures are used generously. Strapping 
of the chest was done, but without any appreciable 
influence on the healing of the fracture.—Samuel 
Richman, M.D. 


FRANKEL, CHARLES J. Aspiration biposy of the 
spine. 7. Bone & Foint Surg., Jan., 1954, 
36-A, 69-74. 


The author regards aspiration biopsy of the spine 
as a valuable although not an infallible method of 
securing a diagnosis in obscure lesions of the spine. 
However, since small bits of tissue are obtained 
through a partially blind approach, a negative diag- 
nosis in many cases simply indicates a failure to 
aspirate pathological tissue and does not necessarily 
imply an absence of pathology. He suggests that the 
procedure be used more widely, together with the 
laboratory, clinical and roentgenographic aids in 
obscure cases. 

All aspiration biopsies are done under roentgeno- 
graphic control with the patient anesthetized prefer- 
ably by sodium pentothal. The patient is placed in 
a prone position. The spinous process of the involved 
vertebra is identified and marked. A spot 6.5 cm. 
from the midline is selected and likewise marked. 
The skin is punctured with a thin tenotome and a 
long I mm. stylet is inserted at an angle of exactly 
35 degrees toward the midline. The stylet has a mark 
at the 7 cm. level so that danger of penetration be- 
yond that area is eliminated and with it the danger of 
striking the renal pedicles is diminished. In lumbo- 
thoracic aspirations, it must be remembered that the 
aorta lies anteriorly, usually about 10 cm. from the 
skin, and to the left of the vertebra, while the renal 
pedicles are usually about 8 cm. from the skin and 
could be injured by a needle placed at an angle of 
more than 35 degrees. 

When the stylet is felt to strike bone, it is usually 
imbedded slightly. Anteroposterior and _ lateral 
roentgenograms are made in the operating room and 
developed within a period of one minute. If the stylet 
is found to be favorably placed, a second, larger bore 
needle with a saw-tooth edge is passed over the 


VoL. 


style 
attac 
the | 
mair 
syrir 
smez 
sligh 
taint 
the 
need 
mat 
thro 
T 
used 
diag 
clud 
mye 


M1 
Ru: 


t 
roer 
incl 
tior 
per 
vir 
def 
clai 
per 
hav 
fut 
: em 
exa 
pos 
the 

it 
em 
be 
arc 
| 

th 
for 
wit 
wh 
eg 
an 
de; 
ch 
ve 


72, No. § 


stylet and the latter is withdrawn. A § cc. syringe is 
attached to the needle and the needle is turned into 
the bone tissue while a strong suction pressure is 
maintained by the syringe. If fluid is aspirated, the 
syringe is disengaged, and the material is saved for 
smear and culture. The needle may be withdrawn 
slightly, while contact with the bone is still main- 
tained and moved to another spot in the vertebra for 
the aspiration of more bony material. After the 
needle has been withdrawn, a large core of bony 
material may usually be released by forcing the stylet 
through the needle. 

Thirty-four cases in which aspiration biopsy was 
used are included in the series reported. A definite 
diagnosis was established in 20 cases. The tumors in- 
cluded myosarcoma, Ewing’s tumor, chordoma, 
metastatic carcinoma, solitary myeloma, multiple 
myeloma and angioendothelioma.—Ra/ph 8. Bromer, 


M.D. 


Runce, Cart F. Roentgenographic examina- 
tion of the lumbosacral spine in routine pre- 
employment examinations. ¥. Bone & Foint 
Surg., Jan., 1954, 36-4, 75-84. 


According to the author, the advantages of a 
roentgenographic survey of the lumbosacral spine 
include: (1) the reduction of losses from a compensa- 
tion point of view by the refusing of employment to 
persons to whom a company has no obligation by 
virtue of previous employment and who have spine 
defects which represent a definite risk for future 
claims. It is also an advantage, in the case of those 
persons for whom an obligation to employ exists, to 
have a record of pre-existing spine defects in case of 
future injury; (2) in the case of persons who are 
employed with spine defects, the pre-employment 
examination allows the intelligent placing of them in 
positions which involve less risk or otherwise limit 
their activity; (3) from the individual’s point of view, 
it has been possible to advise those who were refused 
employment because of spine defects that it would 
be safer for them to seek employment of a less 
arduous nature. 

In the second year of the operation of this survey, 
the policy was adopted of the rejection of all persons 
for employment who had spine defects and who were 
without seniority gained by previous employment 
when their spine defects fell in the following cat- 
egories: 

1. Acquired defects such as fractures, disc abnor- 
malties, presence of pantopaque in the neural canal 
and previous spine fusions; 

2. Osteoarthritic (hypertrophic) changes of any 
degree; 

3. All defects involving the lumbosacral joint in- 
cluding such conditions as all varieties of transitional 
vertebrae and spondylolisthesis; 

4. Abnormal curvatures of marked degree; 

5. Miscellaneous defects, such as tumors. 
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The findings in 4,654 roentgen examinations of the 
lumbosacral spine were divided according to age, 
and the incidences of the various abnormalities were 
correlated with age as shown in tables of the paper. 
Defects which the author felt to be of actual or 
potential clinical significance and which were demon- 
strable in roentgenograms were found in 1,174 appli- 
cants, or 25.44 per cent of the persons examined. 
Approximately 10 per cent of the applicants were 
rejected for employment because of spine defects. It 
was both necessary and desirable to accept for em- 
ployment a certain number of persons with defects 
of the spine because of seniority established by prior 
employment in the plant. However, the author feels 
that as time goes on, the tendency will be to adopt 
more rigid standards for acceptance. He also, be- 
lieves that after a period of years, it should be pos- 
sible to report on the incidence of subsequent injuries 
and resultant claims in individuals with and without 
pre-existing structural defects of various types.— 


Ralph S. Bromer, M.D. 


GiannestTrRAS, Legg-Perthes dis- 
ease in twins. 7. Bone & Foint Surg., Jan., 
1954, 36-4, 149-152. 


In this paper, the occurrence of Legg-Perthes 
disease in identical twins is reported. There was also 
concomitant presence of coxa plana in a younger 
sister. A roentgenographic study of the entire family 
including the father, the mother and 5 other siblings, 
revealed no involvement of the epiphyses. Careful 
questioning of the parents about the presence of any 
hip disease or instability in the aunts, uncles, grand- 
parents and great-grandparents of the children did 
not elicit any additional evidence of coxa plana. 

A short review of the literature is included. Roent- 
genograms of the hips of the children and also one of 
the feet of the younger sister, which showed irregular 
ossification of the tarsal navicular in each foot, are 
reproduced.—Ralph S. Bromer, M.D. 


MeEnpDELSoHN, Howarp A., and ALBAN, SEy- 
mourR L. Complications in replacement 
arthroplasty of the hip. ¥. Bone & Foint 
Surg., Jan., 1954, 36-4, 30-36. 


The authors state that the operation known as re- 
placement arthroplasty of the hip is enjoying a 
popularity rarely accorded a surgical procedure 
which has not passed the test of time. Despite allega 
tions of the contrary, substitution of a portion of the 
hip joint by a prosthetic appliance is a surgical pro- 
cedure of some magnitude, and is inevitably attended 
by a variety of complications. A total of fifty-three 
complications occurred in 23 patients. 

There were 6 deaths. Five postoperative disloca- 
tions, all of the anterosuperior type, were observed in 
the series. Since the compilation of their statistical 
study, the authors had an additional case of this 
type. They regard the following conditions as signif- 
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icant predisposing factors to postoperative disloca- 
tions: insufficient length of the femoral neck; in- 
adequate depth of the acetabular cavity; excessive 
valgus placement of the prosthesis. Superior sublux- 
ation was noted in 10 cases. Nine patients showed 
roentgenographic evidence of calcification in the soft 
tissues adjacent to the hip joint. Three patients com- 
plained of disabling pain at the site of protrusion of 
the stem from the lateral cortex of the femur. Three 
patients had stem protrusion and, of these, 2 had 
fractures of the femur. Varus deformity occurred 
postoperatively in 2 patients. Three had fractures of 
the prosthesis. Thirteen patients had varying degrees 
of persistent pain three to sixteen months after opera- 
tion. 

Although their study is not an end-result evalua- 
tion, the authors feel justified in recommending that 
surgeons have a critical awareness of the many 
hazards involved in the operation. Prostheses of the 
Judet type, Eicher variety and Jaenichen-Collison 
type were used. Roentgenographic reproductions of 
some of the complications are included in the paper. 


—Ralph §. Bromer, M.D. 


SONNENSCHEIN, ARNOLD. Roentgenographic 
visualization of the patella. 7. Bone & Foint 
Surg., Jan., 1954, 36-4, 109-112. 


To visualize the patella alone, the author recom- 
mends a technique which permits a broad, isolated 
roentgenographic reproduction of the knee cap. The 
principle of the technique depends upon the fact 
that, with complete relaxation of the quadriceps, the 
patella can be displaced from its intercondylar posi- 
tion either medially or laterally to almost half its 
width, This displacement is not equal, since it de- 
pends upon the variations in flattening of the ante- 
rior surfaces of the condyles. Physiologically, the lat- 
eral femoral condyle is less developed and the patella 
can therefore be displaced to a greater extent later- 
ally. Before the roentgenological exposure is made, 
the horizontal mobility of the patella should be 
tested and the side of the greatest excursion should 
be selected. Nevertheless, hardly half of the patella 
is exposed. To visualize more of the patella, the 
roentgen tube is placed on the subluxated side at a 
distance of 70 cm. and an angle of 40 degrees to the 
patella. The leg is rotated 10 degrees laterally if the 
patella is dislocated laterally and 10 degrees medi- 
ally if the patella is dislocated medially. 

The patient lies in the prone position and the in- 
volved limb is fixed by sand bags placed around the 
ankle in the previously determined position of either 
internal or external rotation. The femur is held fast 
and the patella is forced outward or inward as much 
as is possible. Care must be exercised that the pa- 
tient is comfortable and that the quadriceps is 
relaxed, since only thus can the patella be displaced 
from its gliding bed. To hold the patella in this maxi- 
mum lateral displacement and to avoid the use of 
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shadow-casting aids, a wooden spatula as wide as a 
tongue depressor and twice as long is used. The 
roentgen tube is placed on the side of the patellar dis. 
placement, which is usually laterally, so that its 
central beam strikes the patella at an angle of 40 
degrees. It is seldom possible to displace the patella 
sufficiently so that it can be visualized in its entirety 
without femoral overlay. In most cases one-third or 
one-fourth of the patella is covered by the femoral 
condyle. This portion of the patella can nevertheless 
be visualized in such a way that the contours and 
internal structure can be accurately scanned and all 
structural details can be clearly determined. 

This visualization of the patella is useful in cases 
of congenital anomaly, in degenerative changes and 
it is indicated for both diagnostic and therapeutic 
purposes in destructive processes of an inflammatory 
nature.—Ralph S. Bromer, M.D. 


Ke.tty, J. P. Fractures complicating electro- 
convulsive therapy and chronic epilepsy. 
F. Bone & Foint Surg., Feb., 1954, 36-B, 
7°-79- 

Opinion varies considerably about the risk of frac- 
tured limbs and spines in the use of electro-con- 
vulsive therapy in psychiatric practice. Accidental 
electric shocks have caused severe injuries to spine 
and limbs, but with electro-convulsive therapy the 
passage of the current is briefer, the voltage is lower, 
and the amperage is less. Nevertheless the current is 
sufficient to produce unconsciousness and epilepti- 
form seizures and in some cases contractions so great 
as to cause fractures of the spine or other bones. 

A study of 2,200 patients receiving electro-con- 
vulsive therapy showed that fifty-three sustained 
fractures or dislocations, an incidence of 2.4 per cent. 
Of the §3 injuries, twenty-one occurred in the spine, 
fifteen in the neck of the femur, fifteen in the upper 
end of the humerus, one in the coracoid process; one 
dislocated jaw required anesthesia for its reduction 
(other cases of transient dislocation of the jaw were 
excluded). No late changes were found in the spines 
of patients examined two years or more after treat- 
ment. A neutral position of the spine during the 
convulsion, is believed to diminish the risk of frac- 
ture. Fracture of the neck of the femur is a serious 
injury in these patients. In one case the injury was 
bilateral. The fractures of the spine occurred 
throughout the thoracic area with the exception of 
one case in the lumbar region in which fractures of 
the second and fourth lumbar were combined with 
one of the tenth thoracic. Most fractures occurred 
during convulsions other than the first. This might 
suggest that damage leading to softening is caused by 
the first or early convulsions. 

‘Fractures of the upper extremity occur almost ex- 
clusively around the shoulder joint. The type of 
fracture varied from‘a simple avulsion of the greater 
tuberosity to a comminuted fracture-dislocation of 
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the upper end of the humerus. No case of dislocation 
of the humeral head without fracture was observed 
in the series. In two cases the dislocation was poste- 
rior. Two of the cases showed associated fracture of 
the scapula, one of the axillary border near the lower 
angle and the other of the anterior margin of the 
glenoid cavity. 

Fatal complications are rare and in the series of 
20,000 cases there was only one death. It is generally 
agreed that the incidence of fracture has been re- 
duced since electro-convulsive therapy has replaced 
cardizol. The wedging of the vertebrae in the spinal 
fractures suggests that it might be brought about by 
the sudden flexion spasm which sometimes occurs at 
the beginning of the fit. The fact that posterior dis- 
location of the humerus occurred on two occasions 
also favors the view that the injury occurred at the 
flexion stage of the convulsion. The second type of 
fractured vertebra seen was the “disk repercussion”’ 
fracture in which the disk is forced into the vertebral 
body by fracture of its superior surface. It is sug- 
gested that this is due to severe longitudinal com- 
pression of the spine and the most likely time for this 
to occur is when the patient is in opisthotonos. 
Hence a neutral position of the spine, neither flexed 
nor hyperextended, during the convulsion is desirable 
to diminish the risk of fracture, and the intensity of 
the convulsion should be lessened either by the ad- 
ministration of a relaxant such as a curare prepara- 
tion or “by inducing slowly developing seizures by 
means of the lowest possible current intensity” 
(quoted from Kalinsky and Hock 19§2). 

Fifty-three patients with chronic epilepsy with 
psychosis were examined. Four cases of fractured 
spine were discovered. The site of fracture differed 
from that of fracture complicating electro-convulsive 
therapy. No fracture of the thoracic spine was found 
above T. 7. There was one fracture of the lumbar 
spine alone. In half of the cases one vertebra was 
involved; in the other half, two vertebrae were af- 
fected. The type of fracture was similar to that com- 
plicating electro-convulsive therapy, the body of the 
vertebra alone being involved. The difference in the 
site of fracture in the two groups might be explained 
by the fact that some epileptics are standing when 
the fit occurs, whereas patients having electro-con- 
vulsive therapy are lying down and the fit is con- 
trolled. When the patient is standing the knees are 
extended and the pelvis is fixed by the strong ham- 
string muscles. Forced flexion of the spine at this 
stage puts considerable stress on the lumbo-sacral 
region and lower half of the spine. Hence it is sug- 
gested that the site of fracture is different from that 
complicating electro-convulsive therapy because the 
fulcrum of movement is lowered from the upper 
thoracic level.—Ralph S. Bromer, M.D. 


Fraser, F, Carke, and Scriver, Jessie Boyp. 
A hereditary factor in chondrodystrophia 
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calcificans congenita. New England F. Med., 

Feb. 18, 1954, 250, 272-277. 

A report of 2 cases of chondrodystrophia calcificans 
congenita occurring in siblings is presented. The dis- 
ease is a rare congenital condition which can be diag- 
nosed roentgenographically. The typical case reveals 
multiple punctate calcifications in the epiphyses of 
long bones and in the cartilaginous tarsal and carpal 
bones. The diaphysis of the long bones may be short 
or thick with splayed ends. In patients who survive 
infancy, the calcific foci eventually disappear. 

There is usually associated one or more of the 
following defects: shortening of the limbs, flexion 
contractures, enlarged head, congenital cataracts, 
mental deficiency, heart anomalies, or skin lesions. 

In about one-half of the reported cases, death has 
occurred within the first year of life. 

The authors present a genetic analysis of the 39 re- 
ported cases on the hypothesis that the disease is 
hereditary. They have found that the incidence of 
parental consanguinity is higher in the families of the 
reported cases. Their conclusion is that the disease 
shows simple recessive mendelian inheritance. There- 
fore, the probability of any subsequent child having 
the disease in a family in which one child is affected, 
is about one chance in four.—D. V. Campbell, M.D. 


Go tp, Aaron M., and OppENHEIM, ABRAHAM. 
Deep intermuscular lipoma of an extremity. 
F. Bone &S Foint Surg., Jan., 1954, 36-A, 
146-148. 

The case of a deep intermuscular lipoma of the 
forearm, reported in this paper, is presented by the 
authors because of the symptoms produced by the 
tumor, the roentgenographic appearance of the in- 
volved site, and the complete relief following exci- 
sion. 

Examination of the affected forearm demon- 
strated palpable grating along the posterolateral 
aspect of the upper part of the forearm and of the 
elbow when these parts were moved. There was 
hypoesthesia of the skin over the pathways of the 
ulnar nerve, associated with scattered areas of sen- 
sory median nerve involvement. The patient com- 
plained of a “grating” sensation “in back of the 
elbow” on the motion of the joint. Use of the extrem- 
ity aggravated the pain. 

On roentgen examination a sharply demarcated, 
multilocular, air-bubble-like area of radiolucency was 
readily discernible in the flexor compartment of the 
proximal third of the forearm in relation to the 
radius. Later roentgenograms indicated an increase 
in size of the radiolucent area. 

A tumor was removed at operation. It was well 
encapsulated and was shelled out easily. Microscopic 
examination showed the mass to be a simple lipoma. 
Follow-up examinations showed no recurrence of the 
mass nor was there any recurrence of the symptoms. 


—Ralph S. Bromer, M.D. 
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BLoop AND LympH SYSTEM 


Ecker, Artuur. Emotional stress before 
strokes: a preliminary report of 20 cases. 


Ann. Int. Med., Jan., 1954, 40, 49-56. 


Twenty patients with cerebral vascular disorders 
are presented. Most were under the age of fifty years. 
In 13 cases there was non-traumatic intracranial 
hemorrhage, and 8 cases had hemiparesis that was 
clearly organic; 1 patient had both subarachnoid 
hemorrhage and hemiparesis. In 13 of these cases 
there were long-standing personality difficulties, and 
in 1§ a special emotional stress immediately pre- 
ceded the stroke; in 8 cases both factors were present. 

Angiograms technically suitable for study of 
spasm of the cerebral arteries were available in 15 
cases. All of these showed strong evidence of arterial 
contractions. In other material go per cent of the pa- 
tients with cerebral stroke have shown such spasm. 
On the contrary, in the general run of patients re- 
quiring angiography, such as brain tumor suspects, 
spasm was demonstrable in only 10 per cent of the 
cases. Therefore, it seems that in the patients with 
stroke at least the threshold for the production of 
spasm is lower than the average. This spastic tend- 
ency may be one of the bodily expressions of the 
emotional disturbance. The high incidence of major 
emotional problems preceding cerebral strokes war- 
rants further attention —Pau/ R. Dirkse, M.D. 


GLENN, Frank, Harrison, Cuartes S., and 
STEINBERG, IsraEL. Pulmonary arteriove- 
nous fistula occurring in siblings; report of 
two cases. Ann. Surg., Dec., 1953, 738, 
886-891. 


In 1939 the first pre-mortem diagnosis of pulmo- 
nary arteriovenous fistula was reported. In recent 
years mass chest filming had led to the diagnosis of 
many such cases. This is an important condition 
which may be completely or relatively asymptomatic 
until serious complications occur. Two sisters are re- 
ported with convincing angiocardiographic findings. 
In one, a typist of nineteen, the fistula was in the an- 
terior segment of the left upper lobe. The other sister, 
a housewife of twenty-five, had a density in the 
dorsal apical segment for at least eight years prior to 
resection. 

If these lesions had been allowed to advance with- 
out operative resection the classical triad of cyanosis, 
pulmonary osteoarthropathy and secondary poly- 
cythemia might have resulted. If a bruit occurs it is 
likely to be systolic; or, if over a large fistula, to and 
fro. Some patients show associated telangiectasis of 
skin and mucous membranes. More than one fistula 
may be present and angiocardiographic survey is in 
order. 

Surgery is advocated even if the lesion is asympto- 
matic. In addition to cardiovascular and respiratory 
complications, associated brain abscesses and fatal 
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hemoptysis have been reported in cases not treated 
by resection.—Yohn W. Turner, M.D. 


pEWotre, Vicror G., LeFevre, Fay A,, 
Humpnreies, ALFRED W., SHaw, Matin B,, 
and PHALEN, GeorGE S. Intermittent claudi- 
cation of the hip and the syndrome of chronic 
aorto-iliac thrombosis. Circulation, Jan., 
1954, 9, I-16, 


The commonest symptom of occlusive arterial dis- 
ease of the lower extremities is intermittent claudica- 
tion. When present, this symptom is pathognomonic 
of arterial insufficiency. While intermittent claudica- 
tion occurs most frequently in the calf, it can occur 
in the thigh or foot. What has not been generally 
appreciated is that it can also occur in areas proximal 
to the thigh, such as the hip, buttock, and low back. 
Thus, the diagnosis is often missed and confused with 
orthopedic disturbances. It need not be a pain but it 
may manifest itself as a cramp, a tightness, a weak- 
ness, or fatigue. 

Forty-seven patients with intermittent claudica- 
tion of the hip were studied at the Cleveland Clinic 
and the results are presented in detail. Aortography 
was performed in 30 cases and proved invaluable asa 
diagnostic aid. Occlusion of the abdominal aorta was 
demonstrated in 7 cases; of one common iliac artery 
in 11 cases; of both common iliac arteries in 4 cases; 
of one external iliac artery in 2 cases and of one com- 
mon iliac artery in 1 case. One patient had diffuse 
disease of the aorta without an occlusion; one aorto- 
gram was normal, and the remaining three were un- 
satisfactory. 

Clinically, it was of interest that while 97.8 per 
cent of the patients had symptoms at a high level 
(hips, thighs, low back, or abdomen), only 55.3 per 
cent had calf symptoms. None had symptoms in the 
calf alone. The nutrition of the legs and feet was al- 
most always good and it appeared that the higher 
occlusions were more apt to be associated with an 
efficient and adequate collateral circulation which 
had two principal routes. One was more lateral, the 
blood passing from the lumbar arteries to the “‘cruci- 
ate circulation” of the hip, the medial and lateral 
circumflex arteries and then to the femoral arteries. 
Of lesser importance and frequency was an anasto- 
mosis between the lower lumbar and/or upper sacral 
arteries, through the obturator artery to the circum- 
flex femorals and then to the femoral arteries. Plain 
roentgenograms showed calcification of the aorta in 
19 cases; no instances of the Monkeberg type were 
seen. 

Insidious thrombosis of the terminal aorta and 
iliac vessels is often mistaken for several other condi- 
tions causing pain about the hip. A large number of 
these cases had previously been diagnosed as rup- 
tured intervertebral disks, osteoarthritis of the 
lumbosacral spine or hip, or bursitis of the hip. Any 
malformation or disease involving the structures 
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about the hip may be accompanied by intermittent 
pain in this area. 

The treatment of this condition is not completely 
satisfactory. Surgical measures such as excision and 
replacement grafts, endarterectomy, and sympathec- 
tomy have not yet proved encouraging enough to 
supplant conservative measures. Smoking and 
physical excess are forbidden, the head of the bed is 
elevated, proper care of the feet, and reflex heat to 
the abdomen for twenty minutes twice a day are 
among the measures advocated. The disease did not 
seem to be chronically progressive during the five 
year period the patients were under observation. 

Six representative case histories are presented and 
the literature reviewed.—S. 4. Kaufman, M.D. 


GENERAL 
GREENBERGER, Epw. D. Radiology in a small 
community. Radiology, Jan., 1954, 62, 88-90. 


The author draws on his own experience to illus- 
trate the favorable opportunities for stimulating 
and profitable work in radiology in a small town. He 
serves a town in Oklahoma having a population of 
20,000 persons and a medical society of 23 phy- 
sicans. Surrounding counties supplement these figures 
considerably. His work is carried out in two 60-bed 
hospitals, a clinic, and in his own office. In a recent 
twelve month period 5,340 examinations were done. 
One-fifth of these were gastrointestinal. During the 
same period he treated 115 skin cancers, 37 lip and 
mouth cancers, 12 breast carcinomas, 16 cervix carci- 
nomas and 39 other malignancies of widely variant 
nature. He cites the reports of other radiologists in 
small towns, showing that his experiences are not 
unusual, and concludes that the practice of radiology 
in a small community is satisfying and remunera- 


tive—William A. Goodrich, Fr., M.D. 


Maurer, Peter R., Evans, Joun A., and 
STEINBERG, IsRAEL. Scleroderma: relation 
of pulmonary changes to esophageal disease. 
Ann. Int. Med., Jan., 1954, 40, 92-110. 


Scleroderma is a systemic disease involving the 
collagenous tissues. The skin, gastrointestinal tract, 
and the cardiovascular, musculoskeletal, genitouri- 
nary and pulmonary systems may be involved. Dys- 
phagia is a common complaint when the esophagus 
is affected. The lung changes in previously reported 
cases are reviewed and 16 cases added with atten- 
tion to the relationship of the pulmonary changes 
and dysphagia. 

The roentgen findings consist of mottling of the 
lung parenchyma indistinguishable from a pulmo- 
nary fibrosis and usually occurring at the bases. 
Occasionally a “honeycomb appearance” or cysts of 
various sizes are seen at the bases. The changes in 
esophageal involvement are not constant but follow 
a recognizable pattern. The transit of barium 
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through the esophagus is delayed. Peristalsis is de- 
creased or absent. The proximal two-thirds of the 
esophagus is often dilated and the cardiac end fre- 
quently narrowed and rigid. Barium adheres un- 
evenly to the walls of the esophagus. Dilatation is 
less marked than with cardiospasm. The cardiac end, 
though narrowed, is patulous and allows barium to 
pass into the stomach, unlike cardiospasm. 

An attempt was made to determine whether the 
pulmonary changes in scleroderma are secondary to 
aspiration. If aspiration were the chief cause of 
pulmonary changes, esophageal lesions would be pres- 
ent in all cases with pulmonary findings. This was 
not true in the cases of this group or in those pre- 
viously reported in the literature. Hence, while 
aspiration pneumonia and subsequent pulmonary 
fibrosis may occur, they are not the primary factors 
in the pulmonary disease.—Pau/ R. Dirkse, M.D. 


SINGLETON, Epwarp B., and Hott, Joun F. 
Myositis ossificans progressiva. Radiology, 
Jan., 1954, 62, 47—54- 

The etiology and genetic relationship and patho- 
logical process of myositis ossificans progressiva are 
discussed. A case is presented in which roentgeno- 
grams were made at the onset and during the course 
of disease showing graphically the progressive nature 
of the disease. The patient’s disability changed little 
in spite of the extensive roentgenological manifesta- 
tions. This suggests that the replacement of the 
degenerating connective tissue in the fascia, tendon, 
and intermuscular septa by extensive fibrosis ac- 
counts for the immobility rather than the ossification 
which occurs later in the course of the disease. 

The question is raised whether adrenocortico- 
trophic hormone or cortisone may be beneficial in the 
early stages of the process. The authors’ experience 
confirmed other reports that surgical intervention is 
not beneficial. The article is well illustrated with 
figures.—Everett E. Seedorf, M.D. 


Jarvis, J. LurHer, Jenkins, Darron, Sosman, 
Merritt C., and THorn, Georce W. 
Roentgenologic observations in Addison’s 
disease; a review of 120 cases. Radiology, 
Jan., 1954, 62, 16-29. 


This study is based on the roentgen examinations 
of 120 patients with Addison’s disease. The patients 
accepted for study met the diagnostic requirements 
of history, physical examination, laboratory findings 
and special tests which are described. 

Roentgen examination of the chest, skull and 
abdomen was performed in the majority of patients. 
Adrenal calcification was present in 23 per cent of 106 
patients. It is concluded that adrenal calcification is 
not pathognomonic of adrenal cortical insufficiency, 
but constitutes presumptive evidence for the disease 
and indicates the need for thorough diagnostic study. 
Of 24 patients with adrenal calcification, 46 per cent 
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showed no evidence of pulmonary tuberculosis, 25 
per cent showed inactive tuberculosis, while 29 per 
cent exhibited active tuberculosis. This seems signif- 
icant in view of the recognized importance of tuber- 
culosis in the pathogenesis of Addison’s disease. The 
authors believe this importance is declining. 

In the authors’ experience, no patient with un- 
treated and uncomplicated Addison’s disease has 
been encountered in whom cardiac enlargement was 
demonstrable. The features of hypotension and low 
pulse pressure were observed. Following the adminis- 
tration of adrenal cortical hormones, cardiac dimen- 
sions increase and may exceed normal limits. There- 
fore, serial roentgenologic measurements of heart 
size may be useful in the regulation of maintenance 
hormone treatment. 

The significance of other positive findings such as 
reduction in kidney size, splenomegaly, and calcifica- 
tion, as well as ossification in the external ear are 
discussed. 

The value of periodic roentgenologic study of ~ 
tients with Addison’s disease is emphasized.— 
Everett E. Seedorf, M.D. 


RADIATION THERAPY 


Leumann, F., and Pipkin, J. L. Radium 
in malignant cutaneous disease. 7.4.M.4Z., 
Jan. 2, 1954, 154, 4-8. 

Two techniques for interstitial radium in skin 
cancer are described: (a) short-time, high-intensity 
technique, and (b) long-time, low-intensity tech- 
nique. High-intensity radium needles (10 mg. radi- 
um, Ig mm. actual length, 12 mm. active length, 0.3 
mm. platinum filtration) are arranged in a triangle 
about the border of small lesions, or arranged in 
parallel fashion as planar implants. Beta (9 per cent) 
and gamma (gI per cent) rays are thus utilized, 
shortening treatment time to two and one-half to 
three hours. The method is therefore suitable for 
office procedure. This technique is reserved for le- 
sions less than 1 cm. in diameter and under 0.5 cm. in 
depth. 

Larger areas, and certain resistant smaller lesions 
(i.e., side and back of neck, dorsum of the hand), re- 
quire a long-time, low-intensity approach. These 
needles, of 0.5 mm. platinum filtration, contain 0.66 
mg. radium per cm., 15 mm. active length, 2 27.7 mm. 
total length. Planar implants are most commonly 
used, the needles being sutured in place with fine 
wire for five to nine days (5,000 to 7,000 gamma 
roentgens). Previous infiltration with novocaine pro- 
duces local anesthesia and may help delimit the le- 
sion by the characteristic “feel” during the injection. 
The raised wheal produced also allows easy hori- 
zontal introduction of the radium needles into an 
otherwise flat surface. 

The cure rate is estimated to have risen from 80 to 
95 per cent in 1935 to 95 to 97 per cent in 1945. This 
is believed due to earlier institution of treatment 
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rather than improvement in technique.—¥. Maurice 
Swain, M.D. 


ANDREWS, GEORGE C., Domonkos, ANTHONY 
N., and Hurisut, Witsur B. Roentgen 
irradiation in the treatment of epithelioma, 


F.4.M.A., Jan. 2, 1954, 754, 21-22. 


One thousand cases of epithelioma of the skin were 
surveyed, chosen at random from the files of the De- 
partment of Dermatology of the Columbia-Pres- 
byterian Medical Center. Over half of the patients 
were treated initially by irradiation. Of 410 cases 
proved by biopsy, 81 per cent were basal cell epithe- 
liomas, 14 per cent were squamous cell, and 5 per 
cent were basosquamous or other types of epithe- 
liomas. The majority of these patients were over 
sixty years of age. Nearly one-quarter of the lesions 
were located on the nose, 4.6 per cent were at the 
inner canthus of the eye. 

One case of radionecrosis was encountered (epithe- 
lioma of the ear treated by an obsolete technique 
using radium). 

Only 220 patients were followed for five years or 
more, among whom the cure rate was 93 per cent 
following irradiation alone, and 96 per cent from 
surgical excision alone. The recurrence rate was 3.5 
per cent for the total group.—¥. Maurice Swain, 
M.D. 


Scuinz, H. R. Zwei Jahre Forschung und 
Erfahrung mit dem 31-MeV-Betatron am 
Kantonsspital in Zurich. (Two years of re- 
search and experience with the 31 mev. 
betatron at the Cantonal Hospital in Zurich.) 
Fortschr. a. d. Geb. d. Rontgenstrahlen ver. m. 
Réntgenpraxis. Jan., 1954, 50, 1-28. 


The installation (Brown Boveri )was employed 
primarily for therapeutic purposes, yet nondestruc- 
tive testing, as well as nuclear and radiobiologic re- 
search also received attention. The use of electron 
beam is not mentioned, though an optional electron 
peeler is available with this model. 

The maximal depth dose in water is obtained at § 
cm., with 17-20 per cent entrance dose, and 80 per 
cent at 16 cm. Obviously, skin reaction will be mini- 
mized, but healthy tissue beyond the tumor may 
receive high amounts of radiation. Half-value layers 
for 31 mev. are: water 330 mm., plexiglass 280 mm., 
copper 30 mm., and lead 15 mm. 

The betatron beam is sharply defined. With re- 
duced scattering, it gives proportionately less sys- 
temic reaction. By comparison, its integral dose is 
smaller than with any form of conventional irradia- 
tion, be it with crossfire technique or with rotational, 
pendular or convergent beam. 

Even the margins of the 31 mev. roentgen beam 
are more homogeneous. The absorbed energy, cal- 
culated per gram of substance for 10 mev. was: 
muscle 100 per cent, bone 102.2 per cent, water 101.4 
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per cent, average tissue 99.9 per cent. These peculiar 
absorption coefficients are well demonstrated by the 
fact that bones cannot be outlined on a hand roent- 
genographed with 31 mev. 

~ The betatron radiation is intermittent, giving 50 
peaks per second: the duration of each of these roent- 
gen bursts is 10° sec., the energy 10 mr, the intensity 
30 r/min., the time of irradiation compared to the 
interval 1:2,000. It causes pair formation (besides 
Compton effect), its ion concentration is higher 
than, and geometrically different from, conventional 
energies, and the secondary electrons reach as far as 
so mm. in water, compared to 0.1 mm. at 200 kv. 

The 31 mev. roentgen beam contains also primary 
electrons and neutrons, originating from the anticath- 
ode, from the filter, and from the collimating lead. 

In the axis of the beam, measurements revealed 104 
neutrons (with energies of 1 mev. and higher) per 
cm.2/sec. The maximal neutron background in the 
control room amounted to 20 per cent of the toler- 
ance dose. 

Achamber filled with heavy hydrogen at 12 atmos- 
pheres was used for the measurement of the angular 
distribution of protons, resulting from the disintegra- 
tion of deuterons in protons and neutrons. A pris- 
matic volume of gas is irradiated through a colli- 
mated 6 by 12 mm. beam. The nuclear energies 
of the protons and neutrons may be calculated from 
the measured angular (every 10°) distribution of 
protons. The betatron spectrum may also be deter- 
mined by translating the proton energies in quanta. 

Radioactive isotopes were experimentally produced 
([%, P*), though of energies far below useful levels. 
It is worth mentioning that radioactive isotopes 
(mainly C1!, N13, P30, K 4) are generated dur- 
ing betatron irradiation of the tissues. However, 
after 700 r, the total additional dose is in the vicinity 
of 0,02 rep, i.e., insignificant. 

Tables are given for comparison between entrance, 

tumor, and exit doses for 200 kv., 800 kv. and 31 
mev., stressing the advantages of the latter. In the 
theoretical case of esophageal carcinoma at 12 cm. 
for 25 cm. chest thickness, a 6,000 r tumor dose is 
given through one 8 by 14 cm. port: with 200 kv. the 
entrance dose would reach 25,000 r, the exit dose 600 
r; with 800 kv., the figures change to 13,000 and 3,000; 
for the betatron they are 1,100 and 3,600. 
_ Several cases are briefly reported from a total of 
65, including an esophageal carcinoma which re- 
ceived 12,000r in fifty days,a bronchogenic carcinoma 
treated with 300 r daily (total 11,400 r), cranial 
metastases irradiated with 240-300 r through three 
ports (total 10,140 r), etc. Noconclusions are drawn, 
because far advanced or even terminal cases were 
selected for this series. 

It is stated that as of today the betatron has a 
definite place in radiation therapy. Tentatively out- 
lined indications include (1) deep seated tumors, (2) 
wherever bones or cartilage are interposed in the 
beam, (3) whenever skin must be preserved (such as 
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preoperatively), in (4) in recurrent or residual tumor 
after conventional therapy with serious skin and/or 
systemic reaction, (5) in single port technique with 
or without bolus, and (6) in deep seated distant 
metastases after the primary tumor has been cured. 


—E. R. N. Grigg, M.D. 


Martin, CuHarces L. Treatment of cancer of 
the tongue and its cervical metastases with 
irradiation. South. M. F., Jan., 1954, 47, 1-9. 
The author points out that since cancer of the 

tongue is one of the most common malignant lesions 

in the oral cavity and since it produces more deaths 
than any other malignant tumor encountered in the 

head and neck, every effort should be made to im- 

prove the method of treatment. The paramount im- 

portance of early diagnosis is stressed. 

The methods of treatment are discussed as carried 
out in our foremost clinics, attention being paid to 
the very radical surgical procedure of the removal 
(en bloc) of a portion of the tongue and floor of the 
mouth and other similar procedures. A table is in- 
cluded showing that in a total of 2,729 cases treated 
the percentage of five year cures was 20.1. 

It is stated that more than half of the patients with 
cancer of the tongue have cervical lymph node 
metastases. Table 1 illustrates that block dis- 
section is considered the treatment of choice for 
this complication in all of the centers listed. 

The author then discusses his own clinical mate- 
rial, which consists of 94 patients from 1936 to 1948 
with cancer of the tongue. Some were far advanced 
and some had been treated unsatisfactorily else- 
where, but all received some form of treatment and 
none were omitted from this series. Biopsies re- 
vealed squamous cell carcinoma in all but 4 cases 
which had far advanced lesions and could not be 
diagnosed clinically. All 4 are dead and not included 
in the cured group. 

Table 111 shows that an over-all five year cure rate 
of 32 per cent was obtained for the entire series of 94 
patients, none of whom had radical tongue surgery 
or a primary block dissection. All were treated with 
low intensity radium needles, their size and the dose 
given being described in the article. A complete 
tabulation of the 30 cured cases is given in Table tv. 
The palpable cervical lymph nodes were treated with 
a combined radium needle and roentgen therapy in 
56 of the 94 cases and a satisfactory result after five 
years was observed in 10, or 17.8 per cent, of the 
entire group. It is pointed out that the enlargement 
of the lymph nodes completely disappeared in 70 per 
cent of these patients and death was due to other 
causes in many of them. 

The complications and the secondary surgery used 
in these complications are also discussed. 

This is an excellent article and is well illustrated 
with beautiful photographs showing various stages 
of some of the lesions which are discussed.—Rodert 
D. Moreton, M.D. 
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Russet, Marion H. Cancer of the tongue, 
mouth, and pharynx; sex differences in prog- 
nosis following radiotherapy. Brit. M. 7., 
Feb. 20, 1954, 7, 430-434. 

A suspicion that significant sex differences are pres- 
ent in the results of radiation therapy of certain 
cancers resulted in this analysis by a medical statis- 
tician. The material consists of 2,139 cases of cancer 
of the tongue, mouth, and pharynx treated with ra- 
dium or deep roentgen therapy at the Christie Hos- 
pital and Holt Radium Institute during the years 
1932 to 1942 inclusive. 

Ten year survival rates were used as end points. 
The author feels that crude survival rates (i.¢., not 
corrected for probability of death due to intercurrent 
disease) underevaluate the results of therapy and 
therefore gives figures for both crude survival 
and “age-corrected” survival. However, the two 
parallel each other, although the age-corrected figures 
give improved results. Other factors investigated 
were postoperative mortality, primary recurrence 
rate, and secondary lymph node occurrence before 
and after treatment of the primary lesion. 

In virtually every phase investigated, the female 
showed a significant superiority over the male in- 
cluding long-term survival, postoperative survival, 
response to treatment, and resistance to recurrence 
and extension of the disease. This favorable factor of 
the female over the male was on the order of from 
1.5 to 2:1. This is illustrated in several tables which 
treat each of the subdivisions of the mouth, tongue, 
and pharynx separately. The chief exception occurs 
in cancer of the hypopharynx and postcricoid region, 
where the results of therapy are so poor that there 
is no statistically significant difference between the 
Sexes. 

The author concludes that in the presentation of 
results of therapy of malignant disease, failure to 
state the age and sex distribution may result in 
fallacious deductions because of the better prog- 
nosis in the female and the increased mortality due 
to intercurrent disease with advancing age.— 


Henry F. Klos, M.D. 


SpiTTLeR, Aucust W., Batcu, Josepu W., and 
Rutepce, Ben A. Whole body irradiation 
on the healing of fresh fractures. 4.M.A. 
Arch. Surg., Jan., 1954, 68, 93-104. 


In modern warfare large numbers of the popula- 
tion may be exposed to total body irradiation. There 
have been very few reports in the literature of the 
effects of radiation on fracture healing. The purpose 
of this paper is to report observations of the effect of 
whole body irradiation on fracture healing in the rat. 

Two hundred and fifty rats were exposed to total 
body irradiation with doses ranging from 300 to goo 
r (a dose of 500 r will kill at least 50 per cent of the 
strain of rats used). Fifty unexposed rats were used 
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as controls. At weekly intervals each animal had a 
roentgenogram made of the fractured femora and 
one animal was killed and autopsied. 

It was noticed that the irradiated rats had an ir. 
regular loss of hair, were unclean and showed loss of 
vitality. Those rats which received 300 to 400 r of 
radiation showed a gain in weight. Those receiving 
soo r had a gradual weight loss; rats receiv ing higher 
amounts had a marked weight loss. 

The mortality rate increased proportionately with 
the dose of radiation. Some of the rats had internal 
fixation of their fractures and they were able to bear 
weight after the first week. The fractured femora 
which were not fixed internally were noted to angu- 
late and exhibited gross impairment of function. 

Microscopically it was demonstrated that exten- 
sive irradiation resulted in a delay in the healing 
of the fracture which was greatest during the first 
three weeks. Two animals which survived the usual 
fatal dose of roentgen -rays began to gain weight 
after the fourth week. 

It is concluded that if rats survive the effects of 
the trauma of fracture and whole body irradiation, 
healing of the fracture will be delayed but can be ex- 
pected to become complete after the effects of the ir- 
radiation have been overcome.—Wallace M. Roy, 
M.D. 


FLETCHER, GILBERT H., Watt, Joun A, 
BLoeporN, FERNANDO G., SHALEK, ROBERT 
J., and Woorron, PEerer. Direct measure- 
ments and isodose calculations in radium 
therapy of carcinoma of the cervix. Radiol- 
ogy, Dec., 1953, 67, 885-902. 


The authors discuss their technique of treatment 
of carcinoma of the cervix. This technique includes 
direct dosimetric measurements in the bladder and 
rectum, calculations by a semi three-dimensional re- 
construction procedure of the 7,000 gamma roentgen 
isodose curve in the plane passing through the para- 
cervical triangle, and the estimation of range of doses 
to pelvic lymph nodes. Each patient’s treatment is 
varied to fit the anatomical situation by using inde- 
pendent and flexible applicators, and changing the 
loading of the tandem and colpostat. Readings are 
taken during placement of the radium to aid in the 
proper positioning of the sources and the packing. 
An attempt is made during placement to place it as 
high as possible in the pelvis and to separate as wide 
as possible the vaginal radium sources. These steps 
aid in treating the extension of the disease in the 
pelvic wall. 

Records of accurately calculated or measured 
doses to the bladder and rectum are being kept in 
order to have some correlation with the incidence 
and severity of reaction and to evaluate results. 

When the distribution of radium sources is not op- 
timal, external irradiation is used to bring the dosage 
to the prescribed amount.—Donald N. Dysart, M.D. 


The 
with 
view | 

Ve 
the | 
slight 
been 


pains 
dural 
paraj 

Tk 
sclert 
verte 
visib 
is IM 
tour 
gibb 
(3 0 
in th 
cal | 
para 
ina 


Vou. 7 
Cocc 

de 

gel 

(T 
het 

cas 

youn 

the o 
Th 
With 
H 
pati 
whil 
tact 

( 

teb 

of t 

the 
fect 
invé 

| 

In 
cori 

bio 
con 

me 

Di 

tis, 

for 
bre 

pa 

mn 
a te 


Coccu1, UmBerto. Zur Diagnose und Therapie 
der Wirbelhaemangiome (Ziircher Erfahrun- 
gen an Hand von 26 Haemangiomfallen). 
(The diagnosis and treatment of vertebral 
hemangioma; experiences in Zurich with 26 
cases.) Strahlentherapie, 1953, 92, 368-374. 


The basis of this article is a study of 26 patients 
with 30 hemangiomatous vertebrae, along with a re- 
view of the literature. 

Vertebral hemangioma occurs most frequently in 
the lumbar and mid-thoracic region. It appears 
slightly more often in women than in men and has 
been observed in practically all age groups—the 
youngest patient reported was 12} years of age and 
the oldest was 76 years of age. 

The tumors are usually small and clinically silent. 
With larger tumors, dull “rheumatic” and “girdle” 
pains occur. When the tumor breaks into the epi- 
dural space, root pain, motor symptoms and even 
paraplegia appear. 

The roentgen pattern is a lattice work of vertical, 
sclerotic trabeculae, usually without alteration of the 
vertebral contour or interspace. The changes become 
visible when one-fourth or more of the vertebral body 
is involved. Extensive tumors alter the vertebral con- 
tour and may produce compression of the body with 
gibbus formation and narrowing of the interspace 
(3 out of 30 affected vertebrae showed compression 
in this series). With vertebral compression, the verti- 
cal striate arrangement of trabeculae is lost and 
enough subperiosteal bleeding may occur to leave a 
paravertebral soft tissue density similar to that seen 
in a tuberculous abscess. 

Hemangiomatous vertebrae do not commonly 
show structural weakness; indeed two of the Zurich 
patients had traumatic fractures of normal vertebrae 
while their hemangiomatous vertebrae remained in- 
tact. 

Of 28 vertebrae, 8 showed involvement of the ver- 
tebral body only, one of the vertebral arch only, 18 
of the vertebral body and arch, and 3 of all parts of 
the vertebra. Usually only a single vertebra is af- 
fected, but 4 of the 26 patients had two vertebrae 
involved. 

In general, the roentgen diagnosis is not difficult. 
In 2 of the 26 cases, the roentgen diagnosis was in- 
correct: one was considered a case of sarcoma until a 
biopsy demonstrated hemangioma; the other was 
considered hemangioma until autopsy demonstrated 
metastasis from carcinoma of the urinary bladder. 
Differential diagnosis includes tuberculous spondyli- 
tis, vertebral metastasis, plasmacytoma, osteitis de- 
formans, osseous lymphoblastoma, polyostotic fi- 
brous dysplasia, and generalized hyperostosis with 
pachydermia. 

Radiation therapy was carried out with doses of 
1§0-240 r in air (at 50 cm. f.s.d. and filtered with 1 
mm. Cu or a Thoraeus filter) to two or three fields to 
a total dose of 4,000-6,000 r in air. Improvement oc- 
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curred from fourteen days to two months after the 
start of treatment. Patients became symptom-free in 
a matter of one to seven months. 

Seven patients received no therapy: 6 because they 
were symptomless and 1 because his general condi- 
tion was too grave. Of the 1g treated patients, 4 had 
transverse spinal cord changes and were treated sur- 
gically and roentgenologically: 2 of these became 
symptom-free and 2 were unimproved. The remain- 
ing I§ patients received fractional radiation therapy 
only: 9 became symptom-free, 2 were improved and 
4 unimproved. 

Postirradiation changes in the appearance of the 
vertebrae were not demonstrable roentgenologically. 
Imprcvement could be judged only by disappearance 
of symptoms. Although increased ossification of 
treated hemangiomatous vertebrae has been re- 
ported, none in this series showed such a change.— 
Henry G. Moehring, M.D. 


Meyer, Ovip O. Treatment of Hodgkin’s dis- 
ease and the lymphosarcomas. 7.4.M.4Z., 
Jan. 9, 1954, 754, 114-120. 

In this presentation, the treatment of Hodgkin’s 
disease, the lymphoid type of lymphosarcoma, fol- 
licular lymphoblastoma and reticulum cell sarcoma 
is reviewed and discussed. Lymphocytic leukemia 
might also be included since it is known that the 
same or similar measures are often employed with 
some success. Hodgkin’s disease has been classified 
by Jackson and Parker under three headings: (a) 
paragranuloma, (b) granuloma, and (c) Hodgkin’s 
sarcoma. While this classification has some signifi- 
cance from the standpoint of prognosis and therapy, 
it must be remembered that each patient should be 
treated individually. It is not unusual to hear of cases 
that have lived for as long as twenty years after the 
diagnosis was made. 

Irradiation. Roentgen irradiation is still unsur- 
passed for treatment in most cases of these diseases. 
Follicular lymphoblastoma is the most sensitive to 
roentgen therapy. Many schemes of treatment and 
dosages have been advocated. The author used 2co 
kv. (0. mm. Cu and 1 mm. Al) roentgen rays. The 
first series of treatments consisted of 150-200 r (air) 
per field to a total of 1,600-2,000 r; no more than two 
fields a day were treated. The treatment was given 
daily or every second or third day, depending on the 
patient’s reaction. Frequent leukocyte counts should 
be done and transfusions given if the hemoglobin 
level is 50 per cent of normal or lower. Bone lesions 
usually require more intensive therapy, often with 
favorable results. Only rarely is general body expo- 
sure used. Therapy is given as needed to effect relief 
of symptoms and induce clinical remission. 

Radium. Radium is now rarely used in the treat- 
ment of lymphomatous disease. 

Radioactive Substances. Radioactive phosphorus 
(P*) has had extensive trial in the treatment of 
Hodgkin’s disease, the lymphosarcomas, leukemias, 
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and polycythemia rubra vera. It is especially effective 
in polycythemia vera and granulocytic leukemia, 
and rather disappointing in the treatment of the 
others. It was felt that other forms of therapy were 
better than P® and it was not used. 

Nitrogen Mustard. Nitrogen mustards (HN) are 
leukotoxic due to the first ionization product, the 
ethylenimonium derivatives. It must be adminis- 
tered intravenously in dosages of 0.1 mg. per kilo- 
gram of body weight in a dilute solution. HN, is a 
valuable drug, particularly in Hodgkin’s disease, but 
less valuable in the lymphosarcomas and leukemias. 
It is most useful when there is widespread systemic 
disease or severe systemic intoxication in which radi- 
ation therapy might be hazardous or when the pa- 
tient is no longer responsive to irradiation. There is 
some evidence that responsiveness to roentgen ther- 
apy may be occasionally restored following HN». The 
remissions induced by nitrogen mustard are usually 
of shorter duration, six to thirteen weeks, than those 
following roentgen therapy. The margin of safety in 
the use of HN, is narrow and serious toxic effects 
upon the blood-forming organs are to be guarded 
against. The maximum depressant effect of the drug 
is between the tenth and twentieth day, and a second 
course of therapy should be avoided during this per- 
iod. The remissions in repeated courses are often 
shorter than those initially achieved and ultimately 
there is no response. 

Nitrogen Mustard and Irradiation. These two 
methods have been combined by giving a single large 
dose (0.3 mg. per kilogram of body weight) of HN» 
and a single dose of irradiation (800 r) to a single lo- 
cal site. The results do not indicate that this proced- 
ure is superior to more conventional methods but 
there is the advantage of a shortened hospitilization. 

Triethylene Melamine. This drug is similar in action 
to nitrogen mustards. It has fewer of the disadvan- 
tages of HN» and can be given orally. Two patients 
out of 34 treated with triethylene melamine died of 
miliary tuberculosis and the possible relationship of 
this chemical agent to it is commented upon. The 
author is enthusiastic about the use of the drug in 
Hodgkin’s disease, lymphocytic leukemia, follicular 
lymphoblastoma, lymphosarcoma, and, to a lesser de- 
gree, reticulum cell sarcoma arising in lymph nodes. 
He feels that in most situations, roentgen therapy is 
best when there is localized disease, as long as it is 
effective, but that triethylene melamine is the most 
suitable therapy we have to date for generalized 
systemic disease. Life may be prolonged by the pro- 
duction of additional remissions after irradiation is 
ineffective. 

Corticotropin and Cortisone. Steroid hormone ad- 
ministration has not proved very effective in these 
diseases. 

Surgical Treatment. Occasionally, lymphosarcoma 
and reticulum cell sarcoma, and, rarely, follicular 
lymphoblastoma, may be localized and allow surgical 
excision with postoperative roentgen therapy to the 
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affected site. Hodgkin’s disease is rarely seen early 
enough to allow successful excision. Both in Hodg. 
kin’s disease and in leukemia, however, splenectomy 
may be indicated when a complicating hemolytic 
process arises that is refractory to other forms of 
therapy. 

Miscellaneous Measures. Antiserums (chicken anti. 
Hodgkin’s tissue and antireticulocytotoxic serum) 
have been tried without impressive success. Colchi- 
cine has also been given a trial. General nonspecific 
measures such as blood transfusions, antibiotics for 
intercurrent infections, analgesics, and an adequate 
diet are of great importance. The maintenance of 
morale is also stressed in these patients.—S. 4. Kauf- 
man, M.D. 


Arnotp, A., Baitey, P., Harvey, R. A, 
Haas, L. L., and Laucuuin, J. S. Changes 
in the central nervous system following 
irradiation with 23-mev x-rays from the 
betatron. Radiology, Jan., 1954, 62, 37-46. 


The authors present their analysis of the effects of 
23 mev. roentgen rays on normal monkey brain and 
on tumors of the central nervous system of man, 
Their findings would indicate that the brain of both 
monkey and man is more radiosensitive than previ- 
ously supposed and that the radiation damage is 
largely to the neural rather than the vascular ele- 
ments, as previously contended. Another finding has 
been the striking selective destruction of the white 
matter occurring in these brains months to a year or 
more after irradiation. 

The range of doses employed in this study, 1,500 
to 14,000 r of 23 mev. roentgen rays as delivered by 
the betatron, is approximately equivalent to goo to 
8,400 r of 250 kv. roentgen rays. Single tissue doses 
above 7,000 r produced a non-selective necrosis of the 
traversed brain. In the dose range of 5,000 to 7,000 
ran acute response consisting of inflammatory cell 
infiltration, edema, myelin damage, hemorrhage and 
small localized necrosis, was followed by gradual re- 
covery. Four months or more after recovery, a de- 
layed nonspecific radionecrosis occurred. Doses be- 
tween 3,000 and 5,000 r produced the same, though 
less severe, cycle of events with the delayed radio- 
necrosis being largely selective for the white matter. 

In studying radiation effects in patients with tu- 
mors of the central nervous system, the authors have 
noted comparable effects to those seen in the exper!- 
mental animal. At present studies are being under- 
taken to determine specific tumor doses of radiation 
which will not produce these deleterious side effects 
on normal brain substance. They feel that previous 
investigators have failed to examine the irradiated 
brain tissue at frequent enough entervals to observe 
the sequence of pathological events that occur. Only 
in this way can it be shown that the central nervous 
system is actually responsive to lower roentgen ray 


dosages.—Michael Healy, M.D. 
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LEDERMAN, M., and Grearorex, C. A. A co- 
balt 60 telecurie unit. Brit. ¥. Radiol., Oct., 
1953) 26, 525-532. 

Teletherapy with radium was introduced at The 
Royal Cancer Hospital, London, England in 1929. 
First, two I gram units were used, then, in 1936, one 
of the I gram units was changed into a § gram unit. 
With availability of additional radium, in 1947 all 
radium was assembled in a single 10 gram unit which 
was called the “Bryant Symons 10o-gramme Radium 
Beam Unit.” This apparatus, apart from having a 
larger radioactive source, incorporated several me- 
chanical and engineering advances upon the original 
1 gram and § gram models. 

In February, 1952, a 3.25 curie cobalt 60 unit was 
installed, by housing the radioactive cobalt source in 
a second Bryant Symons apparatus. Practical experi- 
ence with these two units showed that the Bryant 
Symons model, in spite of its more modern design, 
still suffered from the disadvantage of not having all 
the controlling handwheels within easy reach of the 
operator setting up the patient. 

In the present paper the authors describe in detail 
the modifications made to correct this disadvantage. 
They also discuss the contribution of five new uran- 
jum nozzles which they have added (a) to increase 
the technical flexibility, (b) to lessen the discomforts 
and risks of treatment and (c) to adapt the technique 
of treatment to the natural history of the disease 
treated. Two of these nozzles give triangular fields of 
8 by 6 cm., two pentagonal or notched fields of 8 by 
$ cm. and one a rectangular field of 5 by 2 cm. 

The availability of two different radioactive 
sources has permitted the authors to make a series 
of comparative measurements. The results were 
found to be in general agreement with those of 
Merewether, Osborn and Wyard, published in 1952 
(Acta radiol., 1952, 37, 459-468). This report deals 
only with the measurements of the distribution of 
the radiation from the Co® source in water, as it is 
atfected by the new field shapes, and with the com- 
parative study of the isodose curves obtained with 
tungsten and uranium applicators. 

In concluding, the authors draw attention to the 
very real hazard which may result from possible 
contamination by oxidation of the cobalt when this 
element is used as the radioactive source. The cobalt 
oxide is formed as a dust and may leak out, con- 
taminating not only the source assembly but also 
the amtosphere. It is therefore important that the 
source be completely sealed at all times. As a further 
precaution the possibility of sealing the cobalt 
sources in aluminum containers before activation in 
the pile is now being investigated by the Atomic 
Energy Research Establishment of Harwell.—T. 
Leucutia, M.D. 
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Ratt, J. E., SonenBeRG, Martin S., Rossins, 
Jacos, Lazerson, R., and Rawson, Rv- 
Lon W. The blood level as a guide to therapy 
with radioiodine. ¥. Clin. Endocrinol. & 
Metabol., Nov., 1953, 73, 1369-1377. 


Radioiodine has been shown to be an effective 
therapeutic agent for hyperthyroidism, but the do- 
simetry remains relatively unpredictable and difficult 
to evaluate. Sources of error are estimation of gland 
weight, inhomogeneity of distribution, and variabil- 
ity in the length of time the radioiodine will remain 
in the gland. Estimate of the time-distribution factor 
can be obtained from a preliminary tracer study, but 
this is prolonged, and often differs from the subse- 
quent distribution of the therapeutic dose. 

The uptake of a tracer dose by the thyroid, and a 
single blood level of labelled hormone at forty-eight 
hours should give a useful estimation of iodine turn- 
over, from which the therapeutic dose can be calcu- 
lated. If the therapeutic dose is given shortly after 
the tracer (within two weeks) the turnover pattern is 
usually similar, making the dosage calculation ap- 
plicable. 

To obtain specific constants for the dosage equa- 
tion, the data from 43 treated patients were analyzed. 
These 43 patients were those, of 116 treated at Me- 
morial Hospital in New York City from 1949 to 19§2, 
who became euthyroid following a single dose of ra- 
dioiodine. 

The complete equation derived is: 

100(110+27b) XG 
Dose (in microcuries) =—————— 
U 
Where B=concentration of I'*! in whole blood at 
forty-eight hours. 
G=weight of thyroid in grams, and 
U=percentage uptake of tracer dose at 
forty-eight hours.—R. Kenneth Loef- 
ler, M.D. 


Burrows, Betton, A., Ross, F., DELL, 
ELISABETH, S., GRAHAM, Dororny E., and 
Hammack, Davip F. The thyroidal uptake 
of stable iodine compared with the serum con- 
centration of protein-bound iodine in normal 
subjects and in patients with thyroid disease. 
¥. Clin. Endocrinol.  Metabol., Nov., 1953, 
TZ, 1358-1368. 


In general, the percentage uptake of a tracer dose 
of radioiodine by the thyroid is a good index of thy- 
roid function. This is true unless the dietary intake 
of stable iodine is grossly altered, or the thyroid func- 
tion has been altered by treatment. 

The tracer uptake percentages and protein bound 
iodine concentrations correlated closely in 85 un- 
treated patients referred with a question of thyroid 
disease. Normal values were 10-50 per cent iodine 
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uptake, and 3.5~7.0 micrograms per cent in serum. 
The correlation was poor in 112 patients who had 
been treated for hyperthyroidism. 

The uptake of total (stable) iodide by the thyroid 
was calculated in some patients from the uptake of 
tracer radioiodide, and the specific activity of the 
serum iodide during the uptake period. The specific 
activity in the serum was estimated from serial de- 
terminations of the specific activity of iodide being 
excreted in the urine, since these should be equal at 
any given time. In 25 treated patients, studied be- 
cause the per cent uptake of a tracer dose was higher 
than average for the corresponding protein bound io- 
dine concentration, an exponential relationship was 
noted between total iodide uptake by the thyroid and 
the circulating protein bound iodine level, a three- 
fold increase in iodide uptake corresponding to an in- 
crease of 3.5 micrograms per cent of serum iodine. 

Several subsidiary studies are reported relating to 
the availability and utilization of circulating iodide 
for the formation of thyroid hormone.—R. Kenneth 
Loeffler, M.D. 


Warnwaicut, W. W., Burr, Byron G., Haupt- 
FUEHRER, J. Dona.p, and Dute, Haro tp L. 
Deposition of radioactive iodine in teeth of 
persons treated for disease of the thyroid 
gland. ¥. dm. Dent. A., Dec., 1953, 47, 649- 
655. 

Using radioactive tracers, it has been previously 
demonstrated with freshly extracted human teeth 
that different types of salts show various degrees of 
penetration through the intact or damaged enamel. 
Bartelstone first showed that teeth of patients previ- 
ously treated with large doses of radioactive iodine 
could be used to demonstrate some of these phenom- 
ena. 

The authors studied the teeth of 5 patients who 
needed dental extractions and who were also treated 
with large doses of I'*", A total of 25 teeth were ex- 
tracted from five hours to nineteen days following the 
oral administration of the radioactive material. In 
vitro penetration studies were all confirmed in the 
human subjects where it was demonstrated that I! 
will rapidly and diffusely penetrate intact normal 
enamel, dentin and cementum as well as enamel 
lamellas and damaged portions of the tooth. 

It is interesting to note that no differences in the 
amount of localization could be detected by roent- 
genographic techniques in teeth extracted five hours 
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or nineteen days after the administration of I'*!, The 
authors further showed that there is practically no 
turn-over of ['*! in teeth, at least in the first two 
weeks.— 7. P. Storaasli, M.D. 


Detarve, J., Tusiana, M., and Durtriex, J, 
Cancer de la thyroide traité par l’oide radio. 
actif; terminaison par une leucémie aigue 
prés une amélioration importante. (Cancer of 
the thyroid treated by radioactive iodine; 
termination with acute leukemia after 
marked improvement.) Bud/. Assoc. frang. 
Vétude cancer, 1953, 40, 263-271. 


The authors report a case of a sixteen-year-old girl 
for whom, in 1944, a radium collar was applied to an 
inoperable recurrence of a thyroid cancer with right 
cervical lymph node metastases. The dose was 35,000 
mg. hr. A partial hemithyroidectomy on the right 
side had been performed 6 months previously. In 
spite of this treatment the tumor mass slowly in- 
creased in size. In 1947 pulmonary metastases were 
noted. Subsequently enlarged lymph nodes appeared 
in the left neck and right axilla. Beginning in 1950 
a total of 324 mc. of I'*!, divided into 4 doses, was 
administered over a period of 13 months, with some 
temporary local improvement. Hematological stud- 
ies showed a persistent leukopenia beginning at the 
time of the radium therapy. After the last I'*! treat- 
ment a moderate anemia also appeared and this 
gradually got worse. In August 1951 bleeding from 
the gums occurred. The bleeding tendency and the 
anemia with granulocytopenia persisted. There was 
no new lymphadenopathy, no hepatosplenomegaly. 
In 1953 a sternal marrow puncture revealed 35 per 
cent leukoblasts. The patient died a few weeks later 
with acute leukemia. 

The authors believe this case represents a radia- 
tion induced acute leukemia. In support of this thesis 
they refer to roentgen-ray induced leukemia of mice 
and to the increased incidence of leukemia in radiolo- 
gists and in the survivors of atom bomb explosions. 
They calculated that the dose to the center of the 
trunk was 455 r from the radium therapy and 1272 
rad from the I'*!, Their case demonstrates that the 
risk of leukemia can occur with radiation doses at a 
therapeutic level. The latent period is 4 to 20 years. 
The accumulation of the radiation doses and their 
repetition are the responsible factors in this case.— 
Sidney M. Silverstone, M.D. 


